esp@cenet document view 



Issue transmission service providing method, system and user platform 



Patent number: 
Publication date: 
Inventor: 

Applicant: 

Classification: 

- international: 

- european: 
Application number: 
Priority number(s): 



CN1451974 
2003-10-29 

YOSHINOBU MENE (JP); SHINICHIRO MORI (JP); 
KEIJI MIZUMA (JP) 

FUJITSU LTD (JP) 

G06Q30/00: H04L29/08; G06Q30/00; H04L29/08; 

(IPC1-7): G01S5/02; G01S5/14; H04B71/85 

G06Q30/00A; H04L29/08A7 
CN20020152461 20021128 
JP200201 16312 20020418 



Also published as: 

EP1 355470 (A2) 
US20031 98346 (A1) 
JP2003319435(A) 
EP1 355470 (A3) 




Report a data error iiere 



Abstract not available for CN1451 974 

Abstract of corresponding docunnent: EP1355470 

A technique for providing a push delivery service 
is disclosed. A data center (19) transmits attribute 
information on positions and radii of areas A 
through J to a user station (1). The user station 
(1) compares the attribute information with a self- 
predicted position to predict that the user station 
(1) itself lies in the area A, B, or J. When the 
user station (1 ) judges on the basis of a result of 
prediction that the user station (1) belongs to the 
area A, B, .... or J, the user station (1) measures 
an end position L2, compares a corrected 
position obtained by correcting the end position 
L2 with each of the are as A through J to confirm 

that the user station (1) lies in the area A, B 

or J, and requests a data center (1) for delivery 
Information attached to the area A, B, or J on 
the basis of a result of confirmation. The data 
center (19) transmits delivery information to the 
user station (1) in response to the request. The 
user station (1) predict itself that the user station 
(1) enters into one of plural push delivery areas 
(areas) A through J existing therearound, so that 
the frequency of positioning is decreased, and 
pinpoint delivery of information such as shop 
advertisements or the like is possible. 
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(54) iUlethod of providing a push delivery service 

(57) A technique for providing a push delivery serv- 
ice is disclosed. A data center (19) transmits attribute 
information on positions and radii of areas A through J 
to a user station (1 ). The user station (1 ) compares the 
attribute infonnation with a self-predicted position to 
predict that the user station (1 ) itself lies in the area A, 
B, .... or J. When the user station (1 ) judges on the basis 
of a result of prediction that the user station (1 ) belongs 
to the area A, B, .... or J, the user station (1) measures 
an end position 1.2, compares a corrected position ob- 
tained by correcting the end position L2 with each of the 



are as A through J to confimri that the user station (1) 
lies in the area A, B, .... or J, and requests a data center 
(1 ) for delivery information attached to the area A, B, .... 
or J on the basis of a result of confirmation. The data 
center (19) transmits delivery infonnation to the user 
station (1) in response to the request. The user station 
(1 ) predict itself that the user station (1 ) enters into one 
of plural push delivery areas (areas) A through J existing 
therearound, so that the frequency of positioning is de- 
creased, and pinpoint delivery of information such as 
shop advertisements or the lilce is possible. 
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Description 

[0001] The present invention relates to a push delivery service providing method, an information providing service 
system, a server system and a user station suitable to provide a service that automatically delivers (pushes) infonmation 
5 such as advertisements of shops and the like to users with mobile stations equipped with a global positioning system 
(hereinafter refen^ed as GPS) or the like in a specific area. 

[0002] With recent spread of mobile stations (user stations) such as portable telephones, portable communication 
terminals and the like, some enterprises provide a push delivery service of a push type (hereinafter referred as a push 
delivery service). The push delivery service is that a mobile station can automatically receive infomiatlon when the 

10 infomriation is delivered from a server system (a plurality of servers having a plurality of functions) to the mobile station 
irrespective of whether the power source of the mobile station is ON or OFF, or the mobile station is connected to the 
network or not. When receiving infomiation from the server system, the mobile station notifies the user of it by an 
incoming Indicator tone or the like, like when a mail Is received In the wait state of a portable telephone, whereby the 
user knows that the infonnation Is notified. This method is said that the server system pushes information to the user 

IS since the user can obtain the information without connecting the mobile station to the network by himself/herself. Ac- 
cordingly, the user can receive real-time information. To the contrary, a method in which the user connects to the 
network by himsetf/herself to obtain the information is said that the user pulls the information from the server system. 
[0003] Push delivery service provider (hereinafter referred as an administrator) introduces a method of measuring 
(hereinafter referred as positioning) a position of a mobile station with GPS satellites. Namely, the GPS satellites search 

^ for a desired mobile station, register a position of the mobile station, and notify the mobile station of infonnation. 

[0004] The administrator has a common data format relating to a station's position among enterprises or the like 
joining to the push delivery service. With the GPS satellites, it is possible to provide the service in a wide area. In 
concrete, determination and retention of a station's position, acquisition of a position of a station of a third party, main- 
tenance and exchange of infonnation on a position of a station. An experiment of the push delivery with GPS satellites 

25 has been made recently. 

[0005] There are two method of providing a contents push delivery service relating to advertisements of shops or 
the like to mobile stations in a specific area from the server system. The first method is that an ASP (Application Service 
Provider) periodically positions and confinms a mobile station in order to detenmine whether the mobile station is located 
in the specific area. Incidentally, the APS signifies an administrator who provides application software (hereinafter 

30 abbreviated as an application) of a computer to each user on a server system over the Intemet. The second method 
Is that a mobile station periodically transmits a measured position (a measured position of the station) positioned by 
itself to the ASP. 

[0006] When the administrator provides the contents push delivery service relating to advertisements of shops or 
the like using a known technique, the base station delivers information on the basis of an area (a coverage area) 
35 covering mobile stations. IHowever, an area in which the Infonrnation is delivered is several kilometers square when 
the shape of the area Is square, which is wide. This is the same even when the shape of the area is circular. The server 
system thus cannot accurately specify (pin>point) an advertisement of a shop or the like limited to the neighborhood 
of a position of the user. 

[0007] In either method, the APS or the mobile station always positions a position of the mobile station using the 
40 GPS, so that loads of the portable telephone network and the server system for positioning are both increased. Further, 
since the mobile station and the portable telephone network periodically position a position of the station, a load for 
packet processing is increased. 

[0008] When the user uses the position information service, the packet charge to be paid increases. 
[0009] In the light of the above problems, an object of the present invention is to provide a push delivery service 
^ providing method, an infonnation providing service system, a server system and a user station, wherein the user station 
itself predicts that the user station enters into any one of plural push delivery areas existing around the user station, 
whereby the frequency of positioning can be decreased and pinpoint push delivery of contents such as a shop adver- 
tisement and the like becomes possible. 

[0010] The present invention therefore provides a push delivery service providing method used in a system delivering 
50 infonnation to a user station comprising the steps of a transmitting step of transmitting attribute infonnation including 
positions C and ranges R of a plurality of push delivery space ranges from a server system to the user station, a 
predicting step of comparing each of the ranges R of the attribute Infonnation (C, R) transmitted at the transmitting 
step with a self-predk:ted position (LI -a, LI -b, LI -c) predk:ted by the user station to predict that the user station belongs 
to any one of the push delivery space ranges, a positioning step of positioning a measurement end position 12 of the 
S5 user station when the user station judges on the basis of a result of prediction at the predicting step that the user station 
belongs to the push delivery space range, a confirming step of comparing a corrected position obtained by correcting 
the measurement end position L2 obtained at the positioning step with the push delivery space range to confinn that 
the user station belongs to the push delivery space range, a requesting step of requesting, from the user station, the 
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server system to deliver information attached to the push delivery space range on the basis of a result obtained at the 
confirming step, and a contents providing step of transmitting the delivery infomnation from the server system to the 
user station in response to a request at the requesting step. 

[0011] Accordingly, it becomes possible to decrease the frequency of positioning, and loads of the network and the 

s positioning server required at the time of positioning. It is also possible to decrease the packet charge at the time of 
successive positioning. It becomes easy for the user station to receive the information push delivery service. 
[0012] The present invention further provides an information providing service system delivering information to a 
user station comprising a server system for holding a plurality of balloon data elements in which each of a plurality of 
push delivery space mnge data elements having attribute Infomiation (C, R) including positions C and ranges R of 

10 push delivery space ranges is related with each piece of delivery infomiation including various information or service 
infomiation to be provided in the plural push delivery space ranges, and the user station for positioning a measurement 
start position LI and a measurement end position l_2 of the user station in push delivery space ranges, and transmitting 
and receiving data to and from the server system over a network, the user station judging on the basis of attribute 
infomiation (C, R) transmitted from the server system and a self-predicted position (LI -a, LI -b, LI -c) predicted by the 

IS user station whether the user station belongs to a push delivery space range. 

[0013] Accordingly, a consideration on whether the user station lies inside a cell plane or not becomes unnecessary, 
so that the administrator can freely design contents of push region setting. Additionally, a special radio protocol becomes 
unnecessary, so that investment for configuring the push delivery service providing system can be decreased. 
[001 4] The present invention still further provides an information providing service system comprising a server system 

20 and a user station, the server system comprising a database for holding the balloon data, a notifying unit for receiving 
a measurement start position L1 specified on the basis of a latitude, a longitude, an altitude, an azimuth and a tilt angle 
of the user station transmitted from the user station, extracting at least one of push delivery space range data element 
belonging to a predetemiined radius having the measurement start position LI as a center point from the database, 
and notifying the user station of at least one piece of attribute information (C, R) including a center position C and a 

25 radius R of at least one extracted push delivery space range data element, a providing unit, when the user station 
notified of the attribute information (C, R) from the notifying unit judges that a measurement end position L2 of the user 
station calculated from the measurement start position L1 and a direction of movement and a quantity of movement 
positioned by the user station belongs to a push delivery space range belonging to a sphere having a radius R having 
a center position C of the attribute information (C, R) notified from the notifying unit as a center point, the providing 

30 unit providing delivery infomnation of balloon data corresponding to at least one piece of attribute infomiation (C, R) 
Judged to belong thereto to the user station, the user station comprising a positioning unit for positioning the latitude, 
the longitude, the altitude, the azimuth and the tilt angle, a transmitting unit for transmitting the latitude, the longitude, 
the altitude, the azimuth and the tilt angle positioned by the positioning unit to the server system, a pre-reading process 
unit forjudging whether the user station belongs to the push delivery space range on the basis of attribute infomnation 

35 (C, R) including a position C and a range R of at least one push delivery space range existing around the latitude, the 
longitude, the altitude, the azimuth and the tilt angle transmitted from the transmitting unit and a self-predicted position 
(L1 -a, LI -b, LI -c) predicted by the user station by calculating movement infomiation including a direction of movement 
and a quantity of movement of the user station, and a confirming unit for comparing a corrected position obtained by 
correcting a measurement end position L2 of the user station positioned by the positioning unit with at least one push 

40 delivery space range received by a receiving unit when the pre-reading process unit judges that the user station belongs 
to the push delivery space range to confirm that the user station belongs thereto. 
[0015] Accordingly, pinpoint push delivery of contents such as a shop advertisement becomes possible. 
[001 6] The present invention still further provides an infomiation providing service system comprises a sender system 
and a user station, the server system comprising a database for holding the balloon data, a sewer receiving unit for 

45 receiving a measurement start position L1 specified on the basis of a latitude, a longitude, an altitude, an azimuth and 
a tilt angle of the user station transmitted from the user station, and movement infonmation including a direction of 
movement and a quantity of movement of the user station, a calculating unit for cak^ulating a self-predicted position 
(L1 -a, LI -b, LI -c) predicted by the user station on the basis of the measurement start position LI and the movement 
infomiation received by the server receiving unit, a server transmitting unit for transmitting attribute infomiation on at 

so least one push delivery space range existing around the measurement stari position L1 to the user station on the basis 
of a self-predicted position (L1-a, L1-b, L1-c) calculated by the calculating unit, a providing unit for receiving attribute 
information selected by the user station from at least one piece of attribute information transmitted from the server 
transmitting unit, and providing delivery infomnation of balloon data corresponding to the attribute infomiation to the 
user station, the user station comprising apositloning unit for positioning the measurement start position L1 and the 

S5 measurement end position 1.2, and a transmitting unit for transmitting the measurement stari position L1 or the meas- 
urement end position \J2 positioned by the positioning unit to the server system. 
[0017] Accordingly, high-speed processing becomes possible. 

[001 6] The present invention still further provides a server system equipped with a user station comprising a database 
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for holding a plurality of balloon data elements in which each of a plurality of three-dimensional space range data 
elements having attribute Infomiation (C, R) including positions C and ranges R of three-dimensional space ranges is 
related with each of plural pieces of delivery infomiation related with the plural three-dimensional space ranges , re- 
spectively, a notifying unit for extracting at least one three-dimensional space range data element within a predeter- 

5 mined distance from a measurement start position LI of the user station transmitted from the user station from the 
database, and notifying the user station of at least one piece of extracted attribute information (C, R). and a providing 
unit, when the user station notified of attribute Infonmation (C, R) from the notifying unit judges that a measurement 
end position L2 of the user station calculated from the measurement start position LI , the direction of movement and 
the quantity of movement belongs to any one of a plurality of three-dimensional space ranges having positions C and 

10 ranges R included in attribute information (C, R) notified from the notifying unit, the providing unit providing delivery 
infomiation of at least one balloon data element corresponding to at least one piece of attribute infomiation (C, R) 
judged to belong thereto. 

[0019] Since a measured position can be obtained on the user station's side, the frequency of transmission of data 
over the network can be decreased, which largely decreases the load on the network, and speeds up transmission 

15 and reception of data using the load. 

[0020] The providing unit may judge whether the user station belongs to the three-dimensional space range on the 
basis of at least one piece of attribute information selected by the user station from attribute infonmation (C, R) notified 
to the user station from the notifying unit and a self-predicted position (L1 -a, L1 -b, LI -c) predicted by the user station 
by calculating movement Infomiation Including a direction of movement and a quantity of movement of the user station, 

20 position the measurement end position L2 when judging that the user station belongs to the three-dimensional space 
range, compare a corrected position obtained by correcting the measurement end position L2 with the three-dimen- 
sional space range to confinn that the user station belongs to the three-dimensional space range, and provide delivery 
infomiation of balloon data corresponding to delivery infomiation to the user station on the basis of a result of confir- 
mation. Since the user station does calculation by itself, not transmitting data for calculation to the communication 

25 network, so that the load on the communication network is decreased. 

[0021] The present invention still further provides a server system comprising a database for holding a plurality of 
balloon data elements in which each of a plurality of three-dimensional space range data elements having attribute 
Information (C, R) relating to three-dimensional space ranges is related with each of plural pieces of delivery information 
attached to the three-dimensional space ranges, a notifying unit for receiving a measurement start position L1 of the 

30 user station, and notifying the user station of attribute infomiation (C, R) on the measurement start position L1 and a 
plurality of three-dimensional space ranges con^espondlng to respective plural three-dimensional space range data 
elements within a predetemiined distance, and a providing unit, when the user station notified of the attribute infomiation 
(C, R) judges that a measurement end position L2 of the user station obtained on the basis of the measurement start 
position L1 and the direction of movement and the quantity of movement belongs to any one of three-dimensional 

35 space ranges determined on the basis of the attribute infomiation (C, R), the providing unit providing delivery information 
of balloon data corresponding to plural pieces of attribute information (C, R) judged to belong thereto to the user station. 
[0022] Accordingly, an enterprise or a shop can provide a direct, spontaneous advertisement to people who are 
moving, thus can provide a carefully thought out service such as a time service or the like. Additionally, the enterprise 
or the shop can place an advertisement Individually to a group of customers of a specific age, sex or type of occupation. 

40 [0023] When a measurement end position L2 of the user station obtained on the basis of the measurement start 
position LI and the direction of movement and the quantity of movement is predicted and judged to belong to any one 
of three-dimensional space ranges determined on the basis of attribute information (C, R), the providing unit may 
position the measurement end position L2, compare a corrected position obtained by correcting the measurement end 
position L2 with the three-dimensional space range to confirm that the user station belongs to the three-dimensional 

^5 space range, and provide delivery infomiation of balloon data corresponding to the delivery information to the user 
station on the basis of a result of confirmation. Since a measured position can be obtained on the user station's side, 
the frequency of transmission of positioning data over the networic can be largely decresised, and the load on the 
network can be largely diminished. As a result, transmission and reception of data can be sped up using the load. 
[0024] The notifying unit may predict a self-predicted position (L1 -a. L1 -b, LI -c) of the user station on the basis of a 

50 measurement start position L1 of the user station, and notify of attribute information (C, R) on a plurality of three- 
dimensional space ranges existing around the self-predicted position (L1-a, L1 -b, L1 -c). The notifying unit may adjust 
a range of the attribute information (C, R) according to the number of the three-dimensional space range data elements 
within a predetermined number. Since a measured position can be obtained on not the server system's side but the 
user station's side, the frequency of transmission and receptton of positioning data over the network can be largely 

55 decreased, and the load on the network can be largely diminished. As a result, transmission and reception of data can 
be sped up using the load. 

[0025] The database may comprise a three-dimensional space range data holding unit for relating a position C and 
a range R of each of the plural three-dimensional space ranges with each type of the delivery infonmation, and holding 
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them, and a delivery information holding unit for holding delivery information of the plural three-dimensional space 
ranges. The database may further comprise a delivered infonnation holding unit for relating an identifier of the user 
station, an identifier of each of the plural three-dimensional space ranges and information representing whether infor- 
mation has been transmitted or not with respect to the identifier of the user station with one another, and holding them. 

5 When the user station transmits a measured position of its own to the server system on the basis of a three-dimensional 
space range obtained by dividing a three-dimensional space and a service to be provided in the three-dimensional 
space range, service contents corresponding to the measured position is provided to the user station. 
[0026] The present invention still further provides a server system equipped with a user station which can position 
a position, a direction of movement and a quantity of movement of its own on circular push delivery planes using GPS 

^0 satellites , an azimuth sensor and a gyro sensor, the server system comprising a database for holding a plurality of 
balloon data elements in which each of a plurality of push delivery plane data elements having attribute infomnation 
(C, R) including center positions C and radii R of push delivery planes is related with each of plural pieces of delivery 
infomnation including various Information or sen^lce Information to be provided on the push delivery planes, a notifying 
unit for receiving a measurement start position LI specified on the basis of a latitude, a longitude, an altitude, an 

IS azimuth and a tilt angle of the user station transmitted from the user station, extracting at least one push delivery plane 
data element belonging to a predetermined radius having the measurement start position L1 as a center point from 
the database, and notifying the user station of at least one piece of attribute information (C, R) including a center 
position C and a radius R of at least one extracted push delivery plane data element, and a providing unit, when the 
user station notified of the attribute information (C, R) from the notifying unit judges that a measurement end position 

20 L2 of the user station calculated from the measurement start position LI , and a direction of movement and a quantity 
of movement positioned by the user station belongs to a push delivery plane belonging to a circle having a radius R 
having a center position C of the attribute infonnation (C, R) notified from the notifying unit as a center point, the 
providing unit providing delivery information of balloon data corresponding to at least one piece of attribute information 
(C, R) Judged to belong thereto to the user station. 

2s [0027] Accordingly, a shop can push, for example, discount information to a user station lying in a plane, which 
promote the sales and improve the effect of attracting customers to the shop. 

[0028] The present invention still further provides a server system equipped with a user station which can position 
a position, a direction of movement and a quantity of movement of its own on two-dimensional planes, the server 
system comprising a database for holding a plurality of balloon data elements in which each of a plurality of two- 

30 dimensional plane data elements having attribute information (C, R) on two-dimensional planes is related with each 
piece of delivery Information relating to the two-dimensional planes, a notifying unit for receiving a measurement start 
position LI of the user station, and notifying the user station of attribute Information (C, R) on the measurement start 
position L1 and a plurality of two-dimensional planes corresponding to a plurality of two-dimensional plane data ele- 
ments within a predetemrilned distance, and a providing unit, when the user station notified of attribute infonnation (C, 

35 R) judges that a measurement end position L2 of the user station obtained on the basis of the measurement start 
position LI , the direction of movement and the quantity of movement belongs to any one of two-dimensional planes 
detennined on the basis of the attribute information (C, R) , the providing unit providing delivery infonnation on balloon 
data con-esponding to plural pieces of attribute information (C, R) judged to belong thereto to the user station. 
[0029] Accordingly, It is possible to decrease the frequency of positioning, and he loads on the network and of the 

40 positioning required at the time of positioning. Additionally, it is possible to decrease the packet charge required at the 
time of successive positioning, it becomes thus easy for the user station to receive the information push delivery service. 
[0030] The notifying unit may predict a self-predicted position (L1 -a, L1 -b, L1 -c) of the user station on the basis of a 
measurement start position L1 of the user station, and notify of attribute information (C, R) on a plurality of two-dimen- 
sional planes existing around the self-predicted position (LI -a, L1-b, L1-c). The notifying unit may adjust a range of 

^ the attribute infonnation according to the number of the two-dimensional plane data elements with a predetermined 
number. Since a measured position can be obtained on not the server system's side but the user station's side, the 
frequency of transmission and reception of positioning data over the network can be decreased, the load on the network 
can be largely diminished, and transmission and reception of data can be sped up using the load. 
[0031 ] The database may comprise a three-dimensional plane data holding unit for relating a position C and a range 

so R of each of the plural three-dimensional planes with each type of the delivery infonnation, and holding them, and a 
delivery infonnation holding unit for holding delivery infonnation of the plural three-dimensional planes. The database 
may comprise a delivered infonnation holding unit for relating an identifier of the user station, an identifier of each of 
the plural three-dimensional planes, and information representing whether Information has been delh/ered or not with 
respect to the identifier of the user station to one another, and holding them. When the user station transmits a measu red 

ss position of its own to the server system on the basis of a three-dimensional space range obtained by dividing a three- 
dimensional space and a service to be provided in the three-dimensional space range, service contents corresponding 
to the measured position is provided to the user station. 

[0032] The present invention still further provides a user station comprising a positioning unit for positioning a latitude, 
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a longitude, an aititude, an azimuth and a tilt angle specifying each of a measurement start position L1 . a measurement 
end position 12 and movement infomiatlon Including a direction of movement and a quantity of movement of the user 
station in push delivery space ranges, a transmitting unit for transmitting a measurement start position LI positioned 
by the positioning unit to the system's side, a receiving unit, when data of at least one kind of push delivery space 

5 range belonging to a predetennined radius having the measurement start position L1 transmitted from the transmitting 
unit as a center point is extracted on the system's side, the receiving unit receiving attribute information (C, R) including 
a position C and a range R of at least one extracted three-dimensional space range notified from the system's side, a 
pre-reading process unit for judging whether the user station belongs to the three-dimensional space range on the 
basis of the attribute Infonmatlon ( C , R ) received by the receiving unit from the system's side, and a self-predicted 

10 position (L1-a, L1-b, Ll-c) predicted by the user station by calculating movement information positioned by the posi- 
tioning unit, and a confimning unit, when the pre-reading process unit judges that the user station belongs to the three- 
dimensional space range, the confirming unit comparing a corrected position obtained by conrecting a measurement 
end position L2 of the user station positioned by the positioning unit with at least one three-dimensional space range 
received by the receiving unit to confimn that the user station belongs to the three-dimensional space range. 

IS [0033] Accordingly, the user station can Icnow how far and in which direction the user station has moved on the basis 
of its own state (position, azimuth, tilt angle, angle of roll, pitch angle). 

[0034] The positioning unit may obtain position information using a global positioning system, and the direction of 
movement and the quantity of movement using an azimuth sensor measuring an Eizimuth, a tilt sensor measuring a 
tilt angle from horizon and a gyro sensor integrating data relating to tilt angles and outputting a result. Accordingly, the 
20 user station itself can recognize its own measured position, whereby advertisement Infomriatlon is automatically pushed 
from a plurality of push delivery planes. 

[0035] The pre-reading process unit may judge whether a predicted position of the user station belongs to a spherical 
range having movement information including the direction of movement and the quantity of movement as a center 
position C, and a range of the attribute infomnation (C, R) as a radius R. Accordingly, the user station can predict and 
2S pre-read a delivery plane position, and it Is possible to manage whether information has been delivered or not on each 
plane for each user station, thus redundant infomiatlon delivery can be avoided. 

[0036] The present invention still further provides a user station comprising a positioning unit for positioning a meas- 
urement start position L1 , a measurement end position L2 and movement information including a direction of movement 
and a quantity of movement of the user station on two-dimensional planes, 

30 

atransmlttingunitfortransmltting a measurementstart position Li positioned by the positioning unit to the system's 
side, a receiving unit for receiving attribute infonnation (C, R) on at least one two-dimensional plane predicted on 
the system's side with respect to the measurement start position LI transmitted from the transmitting unit, a pre- 
reading process unit forjudging whether the user station belongs to the two-dimensional plane on the basis of the 
35 attribute infonnation (C, R) received by the receiving unit and a self-predicted position (L1 -a, L1 -b, L1 -c) predicted 

by the user station by calculating movement infonnation positioned by the positioning unit, and a confimning unit 
for confimning that the user station belongs to at least one two-dimensional plane received by the receiving unit 
on the basis of a result of judgement by the pre-reading process unit. 

40 [0037] Accordingly, each shop can place an advertisement for a group of customers limited to a specific age, sex or 
type of occupation, a public Institute can transmit desired information to specific users selected from a lot of users, for 
example. 

[0038] The present invention still further provides an infonnation providing service system delivering information to 
a user station comprising a database for holding a plurality of balloon data elements in which each of plural pieces of 
4S push delivery space range infonnation is related with each piece of delivery information including various infonnation 
or service infonnation to be provided In the push delivery space ranges, and a transmitting unit for transmitting at least 
one of the plural pieces of push delivery space range infomnation on the basis of position infonmation transmitted from 
the user station. 

[0039] Accordingly, it is possible to decrease the frequency of positioning, the loads of the network and the server, 
so and the packet charge. 

[0040] The present invention still further provides a user station receiving infonnation from a delivering system de- 
livering information comprising a recording unit for recording plural pieces of push delivery space range information 
received from the delivering system on the basis of position information on the user station, and a control unit for 
requesting the delivering system for delivery when detecting that the user station is present in a tiiree-dimensional 
ss space indk:ated by the push delivery space range Information. 

[0041] Accordingly, the frequency of positioning can be decreased, and pinpoint push delivery of contents such as 
a shop advertisement or the like becomes possible. 

[0042] The present invention still further provides a method for providing a virtual three-dimensional space in an 
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information providing service system which relates virtual three-dimensional space infomnation corresponding to a real 
three-dimensional space with provided information or relating Infomnation of the provided Information of a first user, 
store them, and provides infomnation relating to position information on a second user who desires to be provided 
infonnation to the second user, the method comprising the steps of dividing beforehand the virtual three-dimensional 
5 space information into plural pieces of virtual three-dimensional space information, selecting at least one virtual three- 
dimensional space corresponding to a real three-dimensional space desired by the first user who desires to provide 
infomnation from among the plural pieces of divided virtual three-dimensional space information, and presenting a 
charge corresponding to a selected virtual three-dimensional space. 

[0043] Since a range of the virtual three-dimensional space infonnation can be changed, it is thus possible to de- 
^0 crease the range in the heart of a town, or increase the range in the suburbs . Accordingly, it is possible to change the 
density of service contents according to a service area. 

[0044] Preferred features of the present invention will now be described, purely by way of example, with reference 
to the accompanying drawings in which:- 

15 FIG. 1 is a diagram showing a structure of a push delivery service providing system according to an embodiment 

of this invention; 

FIG. 2 is a diagram schematically showing an arrangement of buildings in a space; 

FIG. 3 is a diagram showing an image of three-dimensional space ranges of balloon data according to the embod- 
iment of this invention; 

20 FIG. 4 Is a diagram for illustrating balloon data according to the embodiment of this Invention; 

FIGS. 5(a) through 5(h) are diagrams showing examples of three-dimensional space range data according to the 
embodiment of this invention; 

FIG. 6 is a diagram for illustrating a push delivery service providing method according to the embodiment of this 
invention; 

2s FIG. 7 is a diagram showing a structure of a data center according to the embodiment of this invention; 

FIG. 8(a) is a diagram showing an example of a delivery plane data fomnat according to the embodiment of this 
invention; 

FIG. 8(b) is an example of a data fomnat to be stored in a server system; 

FIG. 8(c) is a diagram showing an example of delivered Infomnation data according to the embodiment of this 
30 invention; 

FIGS. 9(a) and 9(b) are diagrams for Illustrating a change of the radius of a pre-reading plane according to the 
embodiment of this invention; 

FIG. 10 is a block diagram of a user station according to the embodiment of this invention; 
FIG. 1 1 is a diagram for illustrating a decrease of the frequency of positioning according to the embodiment of this 
35 invention; 

FIG. 12 is a flowchart for illusti-ating a pre-reading process method by prediction according to the embodiment of 
this invention; 

FIG. 13 is a diagram showing an example of a data format for transmitting/receiving position information according 
to the embodiment of this invention; 

FIG. 1 4 is a diagram showing an example of a data format for pre-reading area request and notification according 
to the embodiment of this invention; 

FIG. 15 is a flowchart for illustrating a process of adjusting the radius of a delivery plane according to the embod- 
iment of this invention; 

FIG. 1 6 is a diagram showing an example of a data format for push delivery request, delivery and acknowledgement 
^5 according to the embodiment of this invention; 

FIG. 1 7 is a flowchart for illustrating a process of registering a contents category according to the embodiment of 
this invention; 

FIG. 1 8 is a flowchart for illustrating a pre-reading process method by measurement according to the embodiment 
of this invention; 

so FIGS. 19(a) and 19(b) are diagrams for illustrating an operation perfomned when a prediction plane contacts with 

a plurality of push delivery planes; 

FIG. 20 is a diagram showing a first example of HotSpot service according to the embodiment of this invention; 
FIG. 21 is a diagram showing a second example of HotSpot service according to the embodiment of this invention; 
FIG. 22 Is a diagram showing a third example of HotSpot service according to the embodiment of this invention; 
55 FIG. 23 is a diagram showing a fourth example of HotSpot sen/lce according to the embodiment of this invention; 

and 

FIG. 24 is a diagram for illustrating filtering of delivery infomnation according to the embodiment of this invention. 
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[0045] Hereinafter, description will be nnade of embodiments of the present invention with reference to the drawings. 
(A) Description of an Embodiment of the Invention 

5 [0046] FIG. 1 is a diagram showing a structure of push delivery service providing system according to an embodiment 
of this invention. A push delivery service providing system 200 shown in FIG. 1 delivers information to a mobile station 
(user station) 1 . The push delivery service providing system 200 provides a push/pull service along with services of 
telephone, mail, access to a Web page, etc. to the mobile station 1 . The push delivery service providing system 200 
is operated by an aggregation of an administrator of a mobile communication system, a manufacturer manufacturing 

10 the mobile station 1 used for the mobile communication system and the like, for example. 

[0047] The mobile station 1 shown in FIG. 1 positions a measurement start position (a position before starting to 
move) L1 and a measurement end position (a position after starting to move) L2 of its own in push delivery areas A 
through J to be described later, and transmits/receives data to/from a data center 1 9 over a communication network 1 01 . 

IS (1) Description of Push Delivery Service Providing System 200 

(1 -1 ) Application of Push Delivery Service 

[0048] The push delivery service is well known, where the data center 19 (a server system: a plurality of servers 
20 Joined together, which have a plurality of functions) managed by an administrator provides various infomiation to the 
mobile station 1 in which JAVA (registered trademark of Sun Microsystems) specialized to receive the service Is in- 
stalled. Well known examples of application of the service are push delivery (in concrete, mail transmission) of infor- 
mation on goods, services, advertisements, public services and the like of enterprises, shops, public institutions and 
the like to the mobile station 1 , or push delivery of delivery infomiation or business information to specific users in an 
2s enterprise. 

(1-2) Push Delivery Service Providing Method in Push Delivery Service Providing System 200 
(1-2-1) Push Delivery Area Pre-reading Process Method 

30 

[0049] A push delivery service providing method of the push delivery service providing system 200 includes a method 
in which the mobile station 1 predicts by itself that the mobile station 1 enters into a push delivery area existing around 
itself (hereinafter referred as a pre-reading process method). By using the pre-reading process method, the frequency 
of positioning performed by each of the mobile stations 1 is decreased. 

35 

(1-2-2) Contents of Service Based on Three-dimensional Space Range 

[0050] When the push delivery providing system 200 provides an Information providing service, the data center 1 9 
beforehand relates a three-dimensional space range with a service to be provided in this three-dimensional space 

40 range, and store them. This held data will be now described in detail. 

[0051] FIG. 2 Is a diagram schematically showing an arrangement of buildings in a space. Four buildings shown in 
FIG. 2 are located at the same longitude and different latitudes. For example, A building is located in a range at latitudes 
A-1 to A+1 , whereas center positions of B building, C stadium and D tower are at latitudes B, C and D, respectively 
Incidentally, units of the longitude and latitude are (degree), '(nninute) and " (second). These are common In the 

^ following description. The user on the third floor of A building obtains a station's position of the mobile station 1 using 
the mobile station 1 , and transmits an obtained measured position to the data center 1 9. The data center 1 9 holds data 
in which each of three-dimensional space ranges is related with a servbe to be provided in the three-dimensional 
space range as balloon data (also referred as bubble data). 

[0052] "Balloon (bubble)" signifies three-dimensional space range infonmatlon in a specific space in a three-dimen- 
so sional space, just like a foam floating in a three-dimensional space, by which a real building Is duplicated. A tenri of 
"balloon" generally reminds a sphere. Here, a bafloon is not limited to a sphere, but may be a space obtained by dividing 
a three-dimensional space. 

[0053] The data center 1 9 holds plural kinds of balloon data in which data of each of a plurality of push delivery areas 
A through J having attribute infonmatlon (C, R) including positions C and ranges R of the plural push delivery areas A 
55 through J Is related with each of plural pieces of delivery infonmatlon Including various infonmatlon or service infomiation 
to be provided In the plural delivery areas A through J. 

[0054] According to the push delivery service providing method of this invention, the data center 1 9 holds a plurality 
of balloon data elements, the mobile station 1 positions ameasurement start position LI and a measurement end 
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position L2 of the mobile station 1 in the push delivery areas A through J and transmits/ receives data to/from the data 
center 1 9 over the communication network 101. and the mobile station 1 judges whether the mobile station 1 belongs 

to the push delivery area A, B or J on the basis of attribute infonnation (C, R) transmitted from the data center 19 

and a self-predicted position (LI -a, Ll-b, L1-c) predicted by the mobile station 1 itself. 

s [0055] FIG. 3 is a diagram showing images ( infonnation balloons) of three-dimensional space ranges of balloon 
data according to the embodiment of this invention. Information balloons 1 through 1 7 shown in FIG. 3 represent images 
corresponding to the buildings A through D shown in FIG. 2. In each of these infonnation balloons 1 through 1 7. three- 
dimensional space range infonnation including the latitude, longitude and altitude of an object, and a balloon radius is 
related with information on goods, service or the like to be provided in each building. 

10 [0056] The infonnation balloons 1,5,8 and 9 shown in FIG. 3 represent A building, B building, C stadium and D 
tower, respectively. The infonnation balloon 1 has infonnation balloons 2, 3 and 4 in its inside. The infonnation balloons 
2, 3 and 4 represent Images corresponding to floors of A building. Numbers (balloon numbers) 1 through 17 shown in 
FIG. 3 are identifk^ation numbers given to the infonnation balloons shown in FIG.2. "Balloon radius" represents a radius 
of an infonnation balloon when the balloon Is a sphere. When the infonnation balloon is an ellipsoid, balloon radius 

IS represents the major axis and the minor axis of the balloon, it is thus necessary to set values corresponding thereto. 
When the infonnation balloon is a quadrangular prism in confonnity with a capacity of the building, balloon radius 
represents a width or the like of the quadrangular prism. 

[0057] Accordingly, a plurality of balloon data elements is configured by relating each of a plurality of three-dimen- 
sional space range data elements having attribute Infonnation (C, R) relating to three-dimensional space ranges with 
20 delivery infonnation attached to each of the three-dimensional space ranges. 

[0058] In these buildings, goods such as toys and the like, services by restaurants are provided. Namely, an infor- 
mation balloon in which a three-dimensional space range is related with a service or the like to be provided in the three- 
dimensional space range is beforehand generated in the data center 19. 

[0059] The mobile station 1 positions a measured position specified by the latitude, longitude and altitude of the 
25 mobile station 1 Itself, and transmits measured position data obtained by converting the measured position in to data 
to the data center 1 9. When receiving the measured position data, the data center 1 9 retrieves a service to be provided 
in a three-dimensional space range containing the measured position of the mobile station 1 in held data in which each 
three-dimensional space range is beforehand related with a service to be provided in the three-dimensional space 
range. The data center 19 transmits a providing service obtained by the retrieval to the mobile station 1 . 
30 [0060] FIG. 4 is a diagram for illustrating balloon data according to the embodiment of this invention. Balloon numbers 
1 through 17 among balloon numbers 1 through 23 shown in FIG. 4 correspond to the balloon numbers 1 through 17 
shown in FIG. 3. Data indicated by "A/X/0/3'' represents latitude, longitude, altitude and balloon radius. For example, 
the balloon number 2 corresponds to the third floor of A building shown in FIG. 3. The data center 1 9 converts the data 
into latitude A (unit: degree), longitude X (unit: degree), altitude (corresponding to 45m) and balloon radius 1 , and holds 
35 them. Incidentally, "altitude 0" represents that the building contacts with the ground, whereas "altitudes 1 , 2 and 3" 
represent values con^esponding to true values (for example, 1 5m, 30m and 45m). Balloon radii 0.5 through 4 are values 
corresponding to true values (for example, 1m through 8m). Here, "balloon radius" represents a radius when the In- 
formation balloon is a sphere. 

[0061] FIGS. 5(a) through 5(h) are diagrams showing examples of three-dimensional space range data according 
40 to the embodiment of this invention. (A, B, C) shown in these drawings is a center position of an infonnation balloon. 
The push delivery service providing system 200 employs a sphere shown In FIG. 5(b). A range of an infonnation balloon 
displayed by the data center 19 may be changed according to the contract fee or the like, so that an enterprise or a 
shop may change the balloon radius , and use the balloon as an advertising measure. 

[0062] When the information balloon is an ellipsoid, the balloon radius is defined by its major axis and minor axis, 
45 When the infonnation balloon is a quadrangular prism in conformity with a capacity of the building, the balloon radius 
is defined by a width or the like of the quadrangular prism. The center position of an infonnation balloon is similar. D, 
E and F shown in FIG. 5(a) represent a latitude width, a longitude width and an altitude width. For example, values of 
20m, 20m and 10m are beforehand held in the data center 19. 

[0063] When the mobile station 1 pulls Infonnation, the mobile station 1 transmits its own measured position to the 
50 data center 1 9. Service contents corresponding to the measured position are provided to the mobile station 1 on the 
basis of each three-dimensional space range and a service to be provided in the three-dimensional space range. 
[0064] According to the push delivery service providing method of this invention, the administrator beforehand divides 
the three-dimensional space range into a plurality of three-dimensional space ranges in order to provide services, 
relates each of the divided three-dimensional space ranges with a service to be provided in the three-dimensional 
55 space range, and stores them in a server (not shown) provided in the data center 1 9. When the data center 1 9 receives 
a measurement end position L2, which is established by the mobile station 1 , from the mobile station 1 , the data center 
19 transmits contents information indicating a service to be provided in a three-dimensional space range containing 
the received measurement end position L2 to the mobile station 1 . 
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[0065] In the push delivery service providing system 200, the data center ( server systenn) 19 holds attribute infor- 
mation (C, R) containing area positions C and ranges R of a plurality of push delivery areas A through J. Each of the 
mobile stations 1 is connected to the data center 1 9 over the communication network 1 01 . The mobile station 1 can 
predict by itself that the mobile station 1 belongs to a push delivery area A, B, ... or J by comparing attribute information 
(C, R) containing a position C and a range R of a push delivery area A, B, or J received by the mobile station 1 Itself 
with a self -predicted position (LI -a, LI -b or LI -c) predicted by the mobile station 1 Itself . Accordingly, the mobile station 
1 can predict its own position without frequently measuring a space position of the mobile station 1 . The number of 
times of transmission and reception of the measured data between the mobile station 1 and a positioning server 10 
over the communication network 101 is decreased, whereby the load on the communication network 101 is largely 
reduced, and transmission/reception of data can be sped up using the load. 

(1-3) Service IVIethod Applying infomiation Balloon to Push Delivery Service 

[0066] FIG. 6 is a diagram for illustrating a push delivery service providing method according to the embodiment of 
this invention. Balloon B shown In FIG. 6 is a spherical balloon representing the foremost shop among a number of 
shops. In the worid of a database In the data center 19, balloon B contacts with a user with the mobile station 1 . In 
other words, FIG. 6 shows an synthesized Image In which a real space where a central street and shops on the both 
sides thereof and balloon B are overiapped on each other. 

[0067] In concrete, data of the latitude, longitude and altitude of a balloon held in the server in the data center 1 9 is 
overiapped with data of the latitude , longitude and altitude of the mobile station 1 . When the push delivery service 
providing system 200 push-delivers an advertisement of each shop to the mobile station 1 , the data center 1 9 extracts 
a service to be provided In a balloon In the overlapped portion. For this, conceptually, it looks as If a moving user and 
a balloon contact with each other, and the user automatically receives an advertisement contained In the balloon con- 
tacting with the user. Advertisements using the balloons enable push delivery of advertisements of enterprises or shops 
to the mobile station 1 , and push delivery of business infomiation to specific users in an enterprise, as described in 
(1-1). This push delivery function Is called HotSpot (applied trademark of NTT communications Co.) function. 

(1-4) Description of IHotSpot Service 

[0068] FIG. 20 is a diagram showing a first example of the HotSpot service according to the embodiment of this 
invention. A push delivery area E shown in FIG. 20 pushes, for example, infomiation about a bargain sale of goods to 
the mobile station 1 in the area. The administrator can thereby support sales in each shop. 

[0069] FIG. 21 is a diagram showing a second example of the HotSpot service according to the embodiment of this 
invention. A push delivery area F shown In FIG. 21 pushes discount Infonnatlon to the mobile station 1 in the area, 
whereby the shop can promote the sales and improve an effect of attracting customers . As this, by pushing Infomiation 
in the push delivery area, each shop can attract customers. 

[0070] FIG. 22 is a diagram showing a third example of the HotSpot service according to the embodiment of this 
Invention. A push delivery area G shown in FIG. 22 pushes crime prevention infonnatlon to the mobile station 1 . It is 
thereby possible to distribute information from a public Institution In one direction. 

[0071] FIG. 23 is a diagram showing a fourth example of the HotSpot service according to the embodiment of this 
invention. A push delivery area H shown in FIG. 23 has a bulletin board function, whereby a number of unspecific users 
can commonly have information about, for example, a want ad of a music band for members or an application thereto. 

(2) Structure of Push Delivery Service Providing System 200 

[0072] The push delivery service providing system 200 shown in FIG. 1 provides the push delivery service using 
infomnation balloons to the mobile station 1 . The push delivery service providing system 200 holds delivery infomiation 
(for example, contents infomiation) from an enterprise or a shop for each information push delivery area and delivers 
It to the mobile station 1 , while pulling information from the mobile station 1 to connect a call from the mobile station 
1 . The push delivery service providing system 200 comprises, for example, four GPS satellites (artificial satellites) 90, 
a town area 150 In which radio waves from the GPS satellites 90 can be received, the communication network 101 
transmitting/receiving data to/from base stations, the positioning sender 10 connected to the communk:ation networic 
101 , the data center 19 connected to the communication networic 101 . the mobile station 1, and a number of other 
mobile stations 1 although not shown. 

(2-1) Town Area 150 

[0073] The town area 150 shown in FIG. 1 represents a town such as Shinjuku, Shibuya or the like, a range (size) 
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of which is set according to the design of a sending electric power value, the business plan, etc. For example, a range 
of the town area 150 is set small in the hear of a city, or set large in the suburbs. Namety, when the space is divided, 
the density can be changed according to whether it is in the city or in the suburbs. In the town area 150 shown in FIG. 
1 , a plurality of the push delivery areas A through J are displayed. 

(2-2) Push Delivery Areas A-J 

[0074] The push delivery areas A through J are areas in which various infomiation is pushed to the mobile station 
1 . In concrete, when detemiining that the mobile station 1 is located in any one of these push delivery areas A through 
J, the push delivery service providing system 200 pushes, for example, infomriation on news or advertisements of 
various shops in the vicinity of the present position of the mobile station 1 to the mobile station 1 . 
[0075] An example of push delivery area setting will be described in detail. 

[0076] The data center 19 divides the town area 150 indicated by dot-dash line in FIG. 1 Into a plurality of the push 
delivery areas A through J. Incidentally, the shape of the plural push delivery areas A through J may be not only a circle 
having a desired radius, but also an ellipse, a potygon, a combination of parts of these shapes, or a solid shape such 
as a sphere or a column. The radius of the area may be variously set according to its area {a distance from the center 
of the city), a contract fee, an application of an advertisement, etc. 

[0077] In each of the plural push delivery areas A through J, an enterprise, a shop or the like pays the contract fee 
to the data center 1 9, and transmits an advertisement of its own to users. For example, a shop belonging to the push 
delivery area G transmits an advertisement that the shop starts a time service from 1 7:00 to the mobile station 1 entering 
to the zone of the push delivery area G. Or, another shop belonging to the push delivery area E can advertise that a 
hit television game has just arrived. 

[0078] Accordingly, each shop can directly put its own advertisement to people passing through the neighborhood 
of the shop, on foot or in vehicles, thus can provide infomriation instantaneously as compared with advertisements in 
broadcasting media, or papers such as newspapers, magazines and the like. 

[0079] Additionally, it is possible to provide carefully thought out services such as a time service and the like. Further, 
each shop can limit customers of specific ages, specific sex, specific types of occupation to put an advertisement to 
them, individually and specifically. The public institutions can transmit desired infonmation to specific users selected 
among a number of users. 

(2-3) GPS satellites 90 

[0080] The four GPS satellites 90 shown in FIG. 1 are placed on a plurality of circular ortDits at an altitude of 20,000 
kilometers to cover the town area 150 as an area ready for receiving. Each of the GPS satellites 90 has an accurate 
atomic clock, and transmits data including a transmission time of a radio wave and an ID (identification) of the satellite. 
The mobile station 1 receives a radio wave from each of the GPS satellites 90 in the town area 1 50, and calculates a 
distance between the GPS satellite 90 and a receiving point of the mobile station 1 on the basis of the reception time. 
In concrete, the mobile station 1 can measure its own position (a position of the mobile station 1 itself), a direction of 
movement and a quantity of movement of its own in a three-dimensional space range of, for example, a sphere, an 
ellipsoid, a cube or a rectangular parallelepiped, thereby accurately positioning the latitude, longitude, altitude and the 
like. 

[0081] Here, "a direction of movement' signifies an azimuth or a direction on the two-dimensional plane. In a three- 
dimensional space, "a direction of movement" signifies an azimuth or a direction to which an elevation angle or a 
depression angle is added. Further, "a quantity of movement" signifies a distance for which the mobile station 1 has 
actually moved. According to this embodiment, the user moves without loitering in the same place. 
[0082] Measurement is made by the mobile station 1 by calculation, using an application provided to the mobile 
station 1 . Since a quantity of this calculation is large, the mobile station 1 calculates by itself, not transmitting data for 
the calculation therefrom to the communication network 1 01 . This largely reduces the load of the communication net- 
wortc 101. 

[0083] A time received by the mobile station 1 contains an error. This error is caused by that the accuracy of a clock 
of the mobile station 1 is inferior to that of the atomic clock of the GPS satellite 90, and that the radio wave degrades 
while passing through the atmosphere. For this, it is necessary to correct an error contained in position data, and the 
mobile station 1 transmits minimum data of position data obtained from a distance to the positioning server 10. 

(2-4) Positioning Server 10 

[0084] The positioning server 1 0 receives position data transmitted from the mobile station 1 , corrects an error having 
generated in the position data, holds the corrected position data of the mobile station 1 , and tracks the position of each 



11 



EP 1 355 470 A2 

of the mobile stations 1 . The positioning server 1 0 receives a pseudo file transmitted from each of the mobile stations 
1 , and holds this file. 

(2-5) Communication Network 101 

5 

[0085] The communication network 1 01 is configured with a radio communication network and a wire communication 
network. The radio communication network has, for example, a radio base station, a base station controller, a higher 
rank switching center, a lower rank switching center, etc. , although not shown. The wire communication network has, 
for example, a subscriber exchange, a higher rank exchange, a gateway switching center Installed at a connecting 
10 point with a public network or another telephone service carrier. 

(2-6) Data Center 19 

[0086] The data center 1 9 holds the above balloon data, functioning as a server system. A Plurality of balloon data 
*5 elements held by the data center 1 9 are obtained by relating data of each of a plurality of push delivery areas A through 
J having attribute infomnation (C, R) containing a position C and a range R of the push delivery area A, B, or J with 
delivery infomiation containing various information or service information to be provided In the push delivery area A, 
B, or J. 

[0087] The data center 1 9 is connected to the communication network 1 01 to perfomn various processes and oper- 
20 atlons on the basis of position data transmitted from each of the mobile stations 1 . In concrete, when the mobile station 
1 enters into a push delivery area, the data center 1 9 receives a push delivery request, and delivers, for example, 
contents infonnation to the mobile station 1 . 

[0088] Data center 19 holds and manages balloon data in which an object (for example, an actually existing thing 
such as a building, each floor of a building, a signboard or the like, or a thing moving in a space) is related with three- 

25 dimensional space range information (three-dimensional occupation Infonmation or space region information) config- 
ured with altitude, longitude, altitude and balloon radius to be described later of a desired space. 
[0089] FIG. 7 is a diagram showing a structure of the data center 1 9 according to the embodiment of this invention. 
Described here is an example where one server system having the following functions configures the data center 19. 
Incidentally, the functions of the data center 19 may be distributed in the communication network 101 . 

30 [0090] The data center 19 shown in FIG. 7 holds a plurality of balloon data elements obtained by relating data of 
each of a plurality of push delivery areas A through J having attribute information (C, R) containing center positions C 
and radii R of the spherical push delivery areas A through J with each of plural pieces of delivery infonnation containing 
various Information or service Infonnation to be provided in the push delivery areas A through J. Various information 
signifies facility information relating to buildings, which are, for example, infomnation on buildings, Tokyo Tower, shops 

35 In these buildings, infonmation on stations of transportation facilities, etc. Service infomiation signifies information re- 
lating to the facility infonnation, which are, for example, information on products of an enterprise in a building of the 
enterprise, information on the open time of Tokyo Tower, menus of restaurants, eating places and the like, infomnation 
on time tables of railway stations, etc. In the following description, these are common unless specifically mentioned. 
[0091] The data center 19 is communicable with the mobile station (not shown) 1 . The mobile station 1 positions a 

40 position, a direction of movement and a quantity of movement of its own in spherical push delivery areas A through J 
with GPS satellites, an azimuth sensor and a gyro sensor, and transmits/receives data to/from the data center 1 9 over 
the communication network 101. 

[0092] The data center 19 comprises a process accepting unit ( server receiving unit) 19a, a delivery area data 
holding unit (three-dimensional space range data holding unit) 19b, a delivery infonnation holding unit (delivery infor- 
ms mation holding unit for each database or area) 1 9c, a delivered information holding unit (delivered infonnation holding 
unit) 19d, an information filter 19e, a calculating unit 19f, and a providing unit (transmitting unit or server transmitting 
unit) 1 9g. 

[0093] The process accepting unit 1 9a receives a measurement start position LI specified on the basis of a latitude, 
longitude, altitude, azimuth and inclination angle of the mobile station 1 transmitted from the mobile station 1, and 
50 movement infonnation containing a direction of movement and a quality of movement of the mobile station 1 . The 
process accepting unit 1 9a is connected to the communication network 1 01 to receive a push delivery request message 
transmitted from the mobile station 1 when the mobile station 1 enters into a push delivery area. The process accepting 
unit 19g has the providing unit 19g transmitting data to each of the mobile stations 1 . 

[0094] The providing unit 1 9g receives one piece of attribute infonnation selected by the mobile station 1 from among 
55 plural pieces of attribute information transmitted from the providing unit 1 9g itself, and provides delivery infonnation of 
balloon data corresponding to the attribute infonnation to the mobile station 1 . 

[0095] The providing unit 1 9g transmits attribute information on one or plural push delivery areas A through J existing 
around the measurement start position LI to the mobile station 1 on the basis of a self-predicted position (LI -a, LI -b, 
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Ll-c) calculated by the calculating unit 19f to be described later. This function is accomplished by an optical fiber, and 
an optical transmltting-receiving unit or an electric-optical mutual converting unit, which are not shown, in cooperation. 
[0096] The delivery area data holding unit 19b relates positions C and ranges R of a plurality of three-dimensional 
space ranges with types of delivery infomnation, respectively, and holds them. In concrete, the delivery area data holding 
5 unit 19b relates a delivery area ID for identifying an delivery area with attribute infomriatlon (C, R) on the delivery area, 
and holds them. Attribute information (C, R) is delivery area position information representing the center position of a 
delivery area, or the like, for example. Incidentally, this function is accomplished by an information record medium such 
as a hard disk or the like. 

[0097] The push delivery service providing system 200 of this Invention is a delivery system distributing information 
10 to the mobile station 1 . which comprises a delivery information holding unit (database) 1 9c holding a plurality of balloon 
data elements in which each piece of Information relating to ranges of a plurality of push delivery areas A through J 
(representing push delivery space ranges information; representing attribute infomriation (C, R) including positions C 
and ranges R of the push delivery areas A through J, for example) is related with each piece of delivery infonmatlon 
Including various information or service infonnation to be provided in the push delivery areas A through J, and a pro- 
is viding unit (transmitting unit or server transmitting unit) 1 9g transmitting at least not less than one piece of infonmatlon 
relating to ranges of the plural push delivery areas A through J to the mobile station 1 . 

[0098] Whereby, it is possible to decrease the number of times of measurement, decrease the loads of the commu- 
nication network 101 and the positioning server 10, and decrease the packet charge. 

[0099] FIG. 8(a) is a diagram showing an example of a delivery area data format according to the embodiment of 
20 this Invention, showing a data format to be stored In the server or the like. In the delivery area data shown In FIG. 8 
(a), a delivery area ID and a delivery area position infonnation are related with various attribute data such as a delivery 
area radius (radius) representing a range of the area, infonnation category data representing a type of infonnation 
contents such as restaurant infonnation, time service infonnation or the like, and a delivery data leading address rep- 
resenting a place in which the delivery data is stored. Accordingly, the user can beforehand register to which degree 
25 of detail of data of a delivery area the user desires when the user requests the data center 1 9 to deliver the information 
of the delivery area using the mobile station 1 . 

[0100] Information category data is used to filter, thereby selecting information. Owing to the selection, the load of 
retrieving in one thousand data elements each time of access is avoided. The data is also used to change a radius. 
Whereby, unnecessary data is not transmitted and received between the mobile station 1 and the data center 19, so 

30 that the load of processing on the communication network 101 Is largely reduced. 

[0101] The delivery information holding unit 19c shown In FIG. 7 holds delivery infonnation of a plurality of three- 
dimensional space ranges. In concrete, the delivery Infonnation holding unit 19c holds delivery Information (contents) 
of each area, which functions as a database for holding balloon data. In the delivery infonnation, delivery area IDs are 
related with delivery data (contents themselves) and held, as N (N representing an integer) delivery data elements, as 

35 shown In FIG. 8(b), for example. When the data center 1 9 receives a push delivery request transmitted when the mobile 
station 1 enters into a push delivery area, the data center 1 9 extracts a delivery area ID included in the request message, 
reads contents corresponding to the extracted ID from the delivery infonnation holding unit 19c. and transmits them 
to the mobile station 1 . 

[0102] Namely, the delivery information holding unit 19c holds a plurality of balloon data elements in which data of 

40 each of a plurality of push delivery areas A through J having attribute information (C, R) including center positions C 
and radii R of the push delivery areas A through J is related with each of plural pieces of delivery Infonmatlon including 
various Infonnation or servbe information to be provided in the push delivery areas A through J. 
[0103] The process accepting unit 1 9a, the providing unit 1 9g and the delivery Infonnation holding unit 19c function, 
in cooperation, as a notifying unit. The notifying unit (1 9a, 1 9c) receives a measurement start point L1 specified on the 

45 basis of a latitude, longitude, altitude, azimuth and tilt angle of the mobile station 1 transmitted from the mobile station 
1 , extracts data of one or plural push delivery areas A through J belonging to a radius R having the measurement start 
position LI as the center from the delivery information holding unit 1 9c, and notifies the mobile station 1 of one or plural 
pieces of attribute Information (C, R) including the center position C and the radius R of the extracted data of the one 
or plural push delivery areas A through J. 

so [0104] The notifying unit (19a, 19c) adjusts a range of the pre-reading position information within a predetennined 
number according to the number of three-dimensional space range data elements. When the shape of a three-dimen- 
sional space is other than spherical or circular, the notifying unit (19a, 1 9c) can detine a range of the three-dimensional 
space using a distance other than the radius. In concrete, when the shape of the space is an ellipsoid, the notifying 
unit (1 9a, 1 9c) uses the major axis, extracts one or a plurality of three-dimensional space range data elements within 

S5 a distance equivalent to the major axis from the measurement start position LI of the mobile station 1 from the data 
base, and notifies the mobile station 1 of extracted one or plural pieces of attribute information (C, R). When the shEipe 
of the space is a cube, the notifying unit (19a, 19c) can define a distance which is a half of one side of each suriace 
configuring six surfaces of the cube, or a distance which is a half of the opposite side of each surface, as the three- 
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dimensional space range. 

[0105] When receiving position information from the mobile station 1 , the data center 1 9 extracts push delivery areas 
A through J within a distance beforehand registered by the user from the position infonmation, and transmits, for ex- 
ample, the extracted push delivery area E to the mobile station 1 . 

5 [0106] In the mobile station 1 notified of attribute information (C, R) from the notifying unit (1 9a, 19c), a measurement 
end position L2 of the mobile station 1 is calculated from a measurement start position L1 , and a direction of movement 
and a quantity of movement of the same. When it is judged that the measurement end position LZ belongs to any one 
of plural three-dimensional space ranges having positions C and ranges R included in attribute infonnation notified 
from the notifying unit (1 9a, 1 9c) of the data center 1 9, delivery Information of one or a plurality of balloon data elements 

10 corresponding to the judged one or plural pieces of attribute information (C, R) is provided to the mobile station 1 . 
[0107] Frequent data transmission between the mobile station 1 and the data center 1 9 as before is prevented, and 
data transmission can be sped up. 

[0108] The delivery information holding unit 19d shown in FIGS. 7 and 8(c) relates a user ID, a plurality of area IDs 
(identifiers of three-dimensional space ranges) and delivered area IDs (information representing whether information 

IS has been already transmitted or not with respect to an identifier of each mobile stations 1 ) with one another, and holds 
them. A reason why the delivered infonnation holding unit 19d holds data as to whether the deliveiy infonnation has 
been already transmitted or not is to prevent double transmission of the same delivery information. Each mobile station 
1 may retum to a push delivery area that the mobile station 1 has passed through during its movement. In which case, 
a history relating to going-in and -out to the same push delivery area of the mobile station 1 is held, thereby preventing 

20 double delivery of infonnation. When the mobile station 1 is on a boundary line of two areas, delivery information can 
be temporarily cached in the both areas . Further description will be made with reference to FIG. 8(c). 
[0109] FIG. 8(c) Is a diagram showing an example of delivered information data according to the embodiment of this 
Invention. A plurality of delivered infonnation data elements 001 through 111 shown in FIG. 8(c) are held correspondingly 
to the respective mobile stations having individual unique user IDs [001] through [111] so as to be managed. For 

2s example, a column of delivered area IDs (1), (2), .., and (N) Is provided for a mobile station 1 of the user ID [001]. The 
process accepting unit 19a writes and reads a flag representing whether the delivery information has been already 
delivered or not, thereby preventing infonnation having been once push-delivered from being delivered plural times to 
the mobile station 1 . Accordingly, the same information is prevented from being again displayed to the user. Incidentally, 
this delivered infonnation can be cleared. For example, when the information is cleared at midnight or before dawn, it 

30 is possible to again deliver the information to the same mobile station 1 . 

[0110] The infonnation filter 19e shown in FIG. 7 selects at least one of plural pieces of infonnation such as the 
above delivery area data, the delivery information (contents), delivered information, etc., according to prior selection 
by user's will, or on the basis of an advertisement plan of an enterprise or a shop, and outputs it. 
[01 1 1 ] FIG. 24 is a diagram for illustrating filtering of delivery infonnation (contents) according to the embodiment of 

35 this invention. With regard to the delivery infonnation shown in FIG. 24, layers are assigned to respective infonnation 
categories of restaurants, time service, recommended spots, toyshops, children's clothing shops, etc. The infonnation 
center 19e selects a desired layer from among a number of layers according to a user's wish or an object of business 
of an enterprise or a shop, and transmits registered information in the selected layer to the user. Namely, the data 
center 19 changes and controls a position or radius of each infonnation balloon to filter the infonnation. For example, 

40 the data center 1 9 can deliver contents in number selected according to a capacity of the memory of the mobile station 
1. When the number of contents is limited according to a contract fee of the user, the data center 19 can limit an 
infonnation quantity to be transmitted. 

[0112] The providing unit 19g predicts whether the mobile station 1 belongs to a three-dimensional space range or 
not on the basis of one or plural pieces of attribute infonnation (C, R) selected by the mobile station 1 from attribute 

45 infonnation (C, R) notified from the notifying unit (1 9a, 1 9c) to the mobile station 1 , and a self-predicted position (L1 -a, 
LI -b, LI -c) predicted by the mobile station 1 calculated from movement infonnation including a direction of movement 
and a quantity of movement of the mobile station 1 . When it is detennined that the mobile station 1 belongs, the process 
accepting unit 19a compares a corrected position obtained by correcting the measurement end position 12 with the 
three-dimensional space range, thereby to confirm that the mobile station 1 belongs to the three-dimensional space 

so range, and provides delivery information of balloon data corresponding to the delivery information to the mobile station 
1 on the basis of a result of the confirmation. 

[0113] When the mobile station 1 is notified of attribute infonnation (C, R) from the notifying unit (19a, 19c) of the 
data center 1 9, it is judged in the mobile station 1 whether the measurement end position 1.2 of the mobile station 1 
calculated from the measurement start position LI specified on the basis of a latitude, longitude, altitude, azimuth and 
ss tilt angle of the mobile station 1 transmitted from the mobile station 1 , and a direction of movement and a quantity of 
movement positioned by the mobile station 1 belongs to push delivery areas A through J existing inside a sphere having 
a radius R with the center position C of the attribute information (C, R) notified from the notifying unit (1 9a, 1 9c) being 
as the center. When it is judged that the the measurement end position 1.2 belong to the push delivery areas A through 
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J, delivery information of balloon data corresponding to not less than one piece of attribute information (C, R) judged 
to belong is provided to the mobile station 1 . 

[011 4] In other words, the notifying unit (1 9a, 1 9c) receives the measurement start position Li , extracts data of one 
or a plurality of push delivery areas A through J belonging to a radius R having the measurement start position L1 as 

5 the center point from the delivery infonnation holding unit 19c, and notifies the mobile station 1 of one or plural pieces 
of attribute information (C, R) including the center positions C and the radii R of the data of the extracted one or a 
plurality of push delivery areas A through J. In the mobile station 1 , it is judged whether the mobile station 1 belongs 
to the push delivery areas A through J on the basis of one or plural pieces of attribute infonnation (C, R) selected from 
the attribute infonnation (C, R) notified from the data center 19 and a self-predicted position. When it is judged that the 

10 mobile station 1 belongs to the areas A through J, the mobile station 1 positions the measurement end position 1_2, 
and transmits the measurement end position L2 to the data center 1 9. 

[0115] The data center 19 compares a corrected position obtained by correcting the measurement end position L2 
with each of the push delivery areas A through J to confimi that the mobile station 1 belongs to the push delivery area 
A, B, or J, and provides various infonnation or service information of balloon data corresponding to the delivery 

IS Infonnation to the mobile station 1 on the basis of a result of the confimiation. 

[0116] Since the enterprise or shop can group users and manage them, the enterprise or shop can provide infonnation 
of a higher value added to the users. Since the information is managed in layers, the data center 19 can adaptively 
change a quantity of information to be transmitted to the mobile station 1 . Additionally, the enterprise or shop can 
originally set each delivery area, so that the enterprise or shop can beforehand select specific users, and delh/er in- 

20 formation by mail by grouping the users and managing them. 

[0117] When the shape of the push delivery area is a circle (including when a sphere is projected on a plane, or 
when the push delivery plane is managed with a circle), the number of push delivery areas to be notified from the data 
center 19 to the mobile station 1 is limited, and a radius of a pre-reading area is detenmined according to the number 
of the push delivery areas A through J. 

25 [0118] FIGS. 9(a) and 9(b) are diagrams for illustrating a change of a radius of a pre-reading area according to the 
embodiment of this invention. In a town 150 shown in FIG. 9(a), there are a number of push delivery areas (circles 
Indicated by solid lines), and a position of the mobile station 1 indicated by a cross. A pre-reading area having a radius 
r1 and a pre-reading area having a radius r2 are shown by broken lines around the position of the mobile station 1 as 
the center (suppose r1 > r2). Each of relationships shown in FIG. 9(b) shows a relationship between a radius of a pre- 

30 reading area and the number of delivery areas that a circle having the radius can read. The circles having radii r1 and 
r2 can read 14 and 7 delivery areas, respectively, and allow the mobile station 1 to display them. When a threshold 
value of the number of delivery areas is predetennlned to be 1 0, for example , the radius r1 Is changed to the radius r2. 
[0119] The above described is essential in this embodiment. Meanwhile, rtis possible to provide a calculating function 
for predicting the position of the mobile station 1 to the data center 19, and use the calculating unit 19f for It. The 

35 calculating unit 1 9f calculates a self-predicted position (LI -a, L1 -b, LI -c) predicted by the mobile station 1 itself on the 
basis of the measurement start position LI and movement information received by the process receiving unit 19a. By 
providing this calculating function to the side of the communication networic 101 , transmission of only data relating to 
the position of the mobile station 1 suffices, which allows a reduction of the power consumption. 

40 (2-7) Mobile Station 1 

[0120] FIG. 10 is a block diagram showing the mobile station 1 according to the embodiment of this invention. The 
mobile station 1 shown in FIG. 1 0 has a positioning function for positioning a position (a measured position or a station's 
position; hereinafer referred as a measured position) in a three-dimensional space of the mobile station 1 , along with 

45 a transmittlng-receiving function for voice or data of a portable telephone, for example. The mobile station 1 comprises 
a positioning antenna 300a, a transmitting-receiving antenna 300b, a positioning unit 301 , a CPU (Central Processing 
Unit) 302, a recording unit (storing unit) 303, a communicating unit (transmitting-receiving unit) 304, a gyro sensor unit 
(3D gyro sensor unit) 305, an azimuth sensor unit 306, an input-output unit 307, a pre-reading process unit (pre-reading 
process application) 308, and a contents category setting unit (application for setting a delivery infonnation category) 

50 309. 

[0121] The transmitting-receiving antenna 300b transmits and receives radio signals. 

[0122] The communicating unit 304 modulates voice or data, and transmits radio signals, while demodulating radio 
signals into voice and data, whk^h has a data receiving function and a data transmitting function. When attention is 
paid to the transmitting function, the communicating unit 304 transmits the above latitude, longitude, altitude, azimuth 
55 and tilt angle positioned by the positioning unit 304 to the data center 1 9 In order to specify space positions such as 
the measurement start position LI , the measurement end position L2, and the like. When attention is paid to the 
receiving function, the communicating unit 304 receives attribute infonnation (C, R) in one or plural three-dimensional 
space ranges predicted by the data center 19 on the basis of the measurement start point LI and the measurement 
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end position L2. 

[0123] The CPU 302 is for various operations, In which a ROI\^ (Read Only Mennory) and a RAM (Randonn Access 
Memory ) both not shown function. In cooperation, as a main control unit and a confirming unit 310. The conflmning 
unit 310 has a function that, when the pre-reading process unit 308 judges that the mobile station 1 belongs, the 

5 confirming unit 31 0 compares a corrected position obtained by correcting the measurement end position L2 of the 
mobile station 1 by the positioning unit 301 with one or plural push delivery areas A through J received by the commu- 
nicating unit (receiving unit) 304 to confirm that the mobile station 1 belongs to the push delivery area A, B, ... or J. 
[0124] The recording unit (storing unit) 303 records (stores) information on ranges of plural push delivery areas A 
through J received from the push delivery service providing system 200 on the basis of position infonmation on the 

^0 mobile station 1 . 

[0125] The input-output unit 307 is used by the user to input data, or for notifying the user of information. The input- 
output unit 307 comprises a keypad used by the user to input data, a microphone for voice, a display window for 
outputting a display such as a screen or the like, a ringer for ringing an incoming indicator tone, a speaker or vibrator, 
an LED (Light Emitting Diode) for display, etc. 

IS [0126] The pre-reading process unit 308 judges whether the mobile station 1 belongs to the push delivery areas A 
through J on the basis of attribute information (C, R) including a position C and a range R of one or plural push delivery 
areas A through J existing around the measurement start position LI specified on the basis of the above latitude, 
longitude, altitude, azimuth and tilt angle received by the receiving unit, and a self-predk:ted position (LI -a, LI -b, LI -c) 
predicted by the mobile station 1 itself calculated from movement Infomnatlon including a direction and quantity of 

^ movement of the mobile station 1 Itself. The above will be described later with reference to, for example, FIG. 11 . 

[0127] The pre-reading process unit 308 will be now further described in detail. One example of the pre-reading 
process unit 308 is a JAVA (registered trademark, developed by Sun Microsystems, Inc.) application exclusively used 
to receive services from the data center 1 9 by the mobile station 1 . 

[0128] A function of the pre-reading process unit 308 Is accomplished by an application for a process to obtain the 
25 measurement end position L2 of the mobile station 1 , and Is started by manually pressing a key (the Input-output unit 
307) by the user. The pre-reading process unit 308 has a pre-reading flag (pre-reading flag holding unit) 308a repre- 
senting whether the pre-reading Is necessary or not. The pre-reading flag 308a Is provided on a RAM or the like. The 
pre-reading flag 308a can be identified in such way that a bit of the pre-reading flag 308a is 1 when pre-reading is 
necessary, whereas the bit is 0 when the pre-reading is unnecessary. In other words, when reading "ON" of the pre- 
30 reading flag, the pre-reading process unit 308 requests the main control unit 302 to newly measure, whereby the main 
control unit 302 makes the positioning unit 301 position. 

[0129] The contents category setting unit 309 Is an application for beforehand registering a category or a kind of 
contents that the user desires to be delivered to the data center 19. "Registration" signifies that the user selects a 
contents category that the user desired to be delivered among an extremely large number of contents elements held 
35 in the data center 19. Namely, it becomes possible to filter one that user requires among a large number of service 
contents elements such as kinds of shops such as restaurants, toy shops and the like, discounted goods, time service, 
recommended goods and the like. 

[0130] Functions of the pre-reading process unit 308 and the contents category setting unit 309 can be accomplished 
by the CPU 302, the input-output unit 307, the ROM, the RAM and the like, for example. These functions may be 
40 provided in the data center 1 9, or may be automatically activated when the power of the station is switched on. 

[0131 ] The transmlttlng-recelving antenna 300b, the communtoating unit 304, the CPU 302 and the input-output unit 
307, mainly, cooperate with one another to accomplish a transmlttlng-recelving function. 

[0132] The positioning antenna 300a receives radio waves transmitted from a plurality of the GPS satellites 90. 
[0133] The positioning unit 301 obtains position infonnatlon using the GPS satellites 90. The positioning unit 301 

^5 positions the measurement start position L1 and the measurement end position L2 of the mobile station 1 in a three- 
dimensional space range and movement information including a direction of movement and a quantity of movement 
of the mobile station 1. In concrete, the positioning unit 301 positions a latitude, longitude, altitude, azimuth and tilt 
angle, and extracts position data representing a measured position from the received data. The position data is written 
In the recording unit 303 for holding data by the CPU 302, and read out to the communicating unit 304 at predetemnined 

50 intervals. 

[0134] The gyro sensor unit 305 integrates data relating to tilt angles of the mobile station 1 , and outputs It, which 
detects an angular speed. Outputs of the gyro sensor unit 305 are Integrated with respect to time, whereby a quantity 
of movement of the mobile station 1 from when positioning of the tilt angle of the mobile station 1 Is started to the 
present time can be obtained. 

^ [01 35] The azimuth sensor-tilt sensor unit 306 Is a sensor having both functions of an azimuth sensor for measuring 
an azimuth, and a tilt inclination sensor for measuring a tilt angle to the horizon. The azimuth sensor calculates a 
direction (azimuth or direction) of movement of the mobile station 1 using earth magnetism, while the tilt sensor cal- 
culates a tilt angle of the mobile station 1 using an acceleration sensor. Information on a state (position, azimuth, tilt 
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angle, angle of roll, pitch angle) in which the mobile station 1 lies is operated by the CPU 302 to obtain which direction 
and how far the mobile station 1 has nnoved. A result of the operation is displayed by the Input-output unit 307, and 
recorded in the recording unit 303. 

[0136] The CPU 302 and the input-output unit 307 mainly cooperate, together with the positioning antenna 300a, 
5 the positioning unit 301 , the recording unit 303, the gyro sensor unit (3D gyro sensor unit) 305, the azimuth sensor unit 

306. and the input-output unit 307, to accomplish the positioning function, whereby a direction of the movement and 

a quantity of the movement can be obtained, and a measured position of the mobile station 1 can be recognized. 

[0137] Accordingly, the mobile station 1 has a predicting means for predicating its own position using the mobile 

station 1 equipped with the positioning unit 301 , the azimuth sensor 306, the tilt sensor 304 and the 3D gyro sensor 
10 305 for GPS processing, and an obtaining means for obtaining information on ranges occupied by a plurality of push 

delivery areas A through J, and a comparing means for comparing a plurality of push delivery areas A through J with 

Its own position. 

[0138] Accordingly, the mobile station 1 receiving Information from the push delivery service providing system 200 
distributing information comprises the recording unit 303 for recording a plurality of push delivery area A through J 

15 received from the push delivery service providing system 200 on the basis of position infomriation on the mobile station 
1 , and the main control unit 302 for requesting the push delivery service providing system 200 for delivery when de- 
tecting that the mobile station 1 lies in a three-dimensional space range indicated by the push delivery areas A through J. 
[0139] Whereby, the frequency of positioning is decreased, and pinpoint push delivery of contents of a shop adver- 
tisement or the like becomes possible. 

20 [0140] As above, the mobile station 1 can obtain advertisement infomiatlon of a plurality of push delivery areas A 
through J from the push delivery service providing system 200 by cooperating the transmitting- receiving function and 
the positioning function. 

(2-8) Pre-reading Area 100 

25 

[0141] In FiG. 1 , there is shown a pre-reading area 100 along with a plurality of the push delivery areas A through 
J. The pre-reading area 100 is an area used to notify the mobile station 1 of information on adjacent push delivery 
areas A through J from the data center 19 (on the server system's side). In concrete, the data center 19 grasps the 
position of each mobile station 1 , and notifies the mobile station 1 of information on push delivery areas A through J 
30 in the vicinity of where the mobile station 1 lies at present. 

[0142] Accordingly, the data center 19 comprises a notifying unit (19a. 19c) for notifying the mobile station 1 of 
positions and ranges of a plurality of push delivery areas A through J existing around the position of the user, and an 
adjusting unit for adjusting a range of the pre-reading area according to the number of the push delivery areas A through 
J around the mobile station 1 . 

35 

(3) Description of Positioning Method 
(3-1) Known Positioning Method 

40 [0143] The mobile station 1 lying in the push delivery area E shown in FIG. 1 transmits and receives data to and 
from the data center 1 9 or the positioning server 1 0 over physical links Q1 and Q2 of the communication network 101. 
The link Q1 is configured with a radio link between the mobile station 1 and a radio base station (not shown), and a 
wire link between the radio base station and the positioning server 1 0. The push delivery service providing system 200 
makes the mobile station 1 transmit position data positioned by the mobile station 1 itself using the link Q1 each time 

45 the mobile station 1 positions the data in order to always grasp the accurate position of the mobile station 1 . The mobile 
station 1 requests the data center 19 for push delivery in order to obtain push delivery. 

[0144] The link Q2 is configured with a radio link between the mobile station 1 and the radio base station, and a wire 
link between the radio base station and the data center 1 9. The mobile station 1 transmits position Infomiatlon obtained 
with the GPS satellites 90 to the positioning server 10. The positioning server 10 calculates the position of the mobile 
so station 1 on the basis of the position information, and transmits a result of the calculation to the mobile station 1 . 

[0145] Accordingly, the mobile station 1 frequently transmits and receives over the links Q1 and Q2 position infor- 
mation on the mobile station 1 , a receiving process for a push delivery request transmitted when each of the mobile 
stations 1 enters into a push delivery area, and Infomiation data to be push-delivered. A number of mobile stations in 
the town 1 50 use the communication network 1 01 , which is a big load on the communication network 1 01 . 

55 

(3-2) Positioning Method to Which This Invention Is Applied 

[0146] Now. a method of predicting a position of the mobile station 1 by itself when the mobile station 1 moves will 
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be described with reference to FIG. 11 . 

[0147] FIG. 1 1 is a diagram for illustrating how to reduce the frequency of positioning according to the embodiment 
of this Invention, which shows the town area 1 50 looked from the above. The circular infonmatlon delivery area G shown 
in FIG. 11 is an area in which the mobile station 1 is notified of information on the neighborhood of a place where the 

5 mobile station 1 lies . The infomiation delivery area G expresses balloon data held as a three-dimensional space on 
a two-dimensional plane. Namely, the push delivery area G is expressed as spherical or ellipsoidal balloon data pro- 
jected on a two-dimensional coordinate plane (x, y). The pre-reading area 100 is an area fonned with movement of 
the mobile station 1 . Shapes of the both areas are circular, for example. The center positions of the pre-reading area 
100 and the push delivery area G are LI and CI , respectively. Radii of the both areas are r and R1 , respectively. LI 

10 and L2 are measured space positions (measured positions) of the mobile station 1 . LI -a and Ll-b are self-predicted 
positions (LI -a, Ll-b, L1-c) of the mobile station 1. The measurement start position LI is outside the push delivery 
area G. Shapes of the both areas may be rectangular. In such case, the center position and a distance from the center 
position may be variously changed according to the design plan. 

[0148] In the push delivery service providing method according to this invention, the data center 19 transmits data 
IS of each of the push delivery areas A th rough J detenmined according to positions and radii of a plurality of push delivery 
areas A through J (transmitting step). The mobile station 1 compares data relating to each of ranges of the transmitted 
push delivery areas A through J with a self -predicted position (LI -a, L1 -b, LI -c) predicted by the mobile station 1 itself 

to predict that the mobile station 1 belongs to a push delivery area A, B or J (predicting step). When it is determined 

on the basis of an obtained result of the prediction that the mobile station 1 belongs to the area, the mobile station 1 
^ positions the measurement end position L2 of the mobile station 1 itself (positioning step). The mobile station 1 com- 
pares a corrected position obtained by correcting the measurement end position 12 obtained by positioning with the 
push delivery area A, B, .... or J to confimn that the mobile station 1 belongs to the push delivery area A, B, or J 
(confirming step) . The mobile station 1 requests the data center 1 9 for delivery information attached to the push delivery 
area A, B, .... or J on the basis of a result of the confinnation (requesting step). The data center 19 transmits delivery 
infonmatlon to the mobile station 1 in response to the request (contents providing step). 

[0149] The user with the mobile station 1 moves from the measurement start position LI to L2 (L1 -c) via LI -a and 
L1-b, and enters into the push delivery area G. During the movement, the user first measures his/her position at the 
measurement start position LI . When the user moves for a predetennined time, the mobile station 1 predicts the present 
position with the measured start position L1 being as the starting point, using the gyro sensor unit 305, the azimuth 
30 sensor unit 306 and the lilce, and obtains LI -a as a result of the prediction. When the user further moves for a prede- 
tenmined time, the mobile station 1 predicts its own position, and obtains L1-b as a result of the prediction. After the 
user moves for a predetermined time, the mobile station 1 again predicts and obtains Ll-c. 

[0150] The mobile station 1 measures with position information from the GPS satellites 90 even during its movement, 
thereby accurately knowing a measured position with a result of the measurement along with a result of prediction. 

35 The prediction may be performed at predetennined intervals, or another. 

[01 51 ] Namely, the pre-reading process unit 308 (refer to FIG. 1 0) judges whether a predicted position of the mobile 
station 1 belongs to a spherical range having movement information including a direction of movement and a quantity 
of movement as the center position C, and a range of attribute information (C, R) as a radius R. 
[0152] When the user moves from L1 toward L2 in order, the mobile station 1 can know movement information (a 

40 direction of movement and a quantity of movement) with the gyro sensor unit 305 and the like. The mobile station 1 
holds data (C, R) relating to a push delivery area (for example, the push delivery area G), so as to predict whether the 
mobile station is inside or outside the push delivery area G. 

[0153] Namely, the mobile station 1 predicts by itself that the mobile station 1 does not lie in the push delivery area 
G at both points L1-a and L1-b, while predicting that the mobile station 1 lies in the push delivery area G at a point 
45 L1 -c. When predicting that the mobile station 1 lies in the push delivery area G, the mobile station 1 actually measures 
in order to confimri a result of the prediction. 

[0154] The mobile station 1 discriminates the inside of the push delivery area from the outside. At a point predicted 
that the point is outside the area, the mobile station 1 does not position. Therefore, it is possible to largely decrease 
the frequency of measurement. 
50 [0155] Since the mobile station 1 positions at a position predicted to be in an infomiation push area while predicting 
its own position, as above, it is possible to decrease the load of the communication network 101 required at the time 
of measurement, and decrease a necessary load of the positioning server. It is also possible to decrease the packet 
charge required for successive positioning, it thus becomes easy for the mobile station 1 to receive the information 
push delivery service. 

55 [0156] As above, the mobile station 1 can predict that the mobile station 1 belongs to a push delivery area, and 
compare an accurate measured position with the push delivery area on the basis of a result of the positioning. The 
contents attached to the push delivery area, so that the data center (server system) 19 transmits the contents in re- 
sponse to a request from the mobile station 1 . 
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[0157] The push delivery service providing system 200 can omit consideration on whether the mobile station 1 Is 
inside or outside a cell area as before. Each administrator can thus freely design contents set in a push range. Further, 
a special radio protocol such as Bluetooth (registered trademark of a business group promoting standardization of the 
technique of Bluetooth by Btuetooth-SIG [Bluetooth-Special Interest Group] and establishment of the specifications of 
s the same], for example. Accordingly, it is possible to reduce investment for configuring the push delivery service pro- 
viding system 200. 

(4) Description of Operation 

10 [0158] Next, description will be made of a pre-reading process for a pre-reading area in the push delivery service 
providing method in this system with the above stmcture. 

(4-1) Method of Pre-reading Process by Prediction 

15 [0159] FIG. 1 2 is a flowchart for illustrating a pre-reading process method by prediction according to the embodiment 
of this invention. The service is initiated by that the user activates the application in the station, at step A1 . In this state, 
the pre-reading flag is "ON". In a state where the application is activated, the mobile station 1 does not yet grasp the 
present position. "ON" signifies that the mobile station 1 needs to obtain data of the pre-reading area from the data 
center 19. The application may be provided in the data center 19, and may be automatically activated when the power 

20 source of the station is switched to "ON" without manually activating it. 

[0160] The mobile station 1 positions between itself and the positioning server 1 0 to obtain the present position (step 
A2), and transmits a result of the positioning to the positioning server 1 0. The positioning server 1 0 corrects the position 
obtained as a result of the positioning (step A3), and transmits con-ected position infomnation to the mobile station 1. 
Each of data formats for transmitting and receiving position Information on both a positioning result and position infor- 

25 mation is configured with a header including a destination, and measured position information, as shown in FIG. 13, 
for example. 

[0161] At step A4, the mobile station 1 checks whether the pre-reading update flag Is "ON" or not. Since a value of 
the pre-reading flag is "ON" at step A1 , the mobile station 1 obtains re-reading area data from the data center 19. A 
method of obtaining the data is that a pre-reading delivery area update request is transmitted from the mobile station 
30 1 to the data center 1 9, delivery area data Is retrieved in the data center 1 9 (retrieving process SR), and retrieved pre- 
reading delivery area data is notified to the mobile station 1 from the data center 1 9. Incidentally, a data format for the 
pre-reading delivery area update request has a header (a destination and a pre-reading area update order identifier) 
and measured position information, as shown in FIG. 14, for example. 

[0162] Details of the retrieving process SR in the data center 19 are as shown in FIG. 15, for example. The data 
35 center 19 retrieves the number of delivery areas belonging to a radius R ( step SRI ), where an amount of information 
is decreased by filtering, as shown in FIG. 24. In concrete, when the number of delivery areas is larger than a threshold 
value beforehand set, the procedure takes a route denoted as (the number of areas > threshold value) , a value of the 
radius R is decreased (step SR2), and the process at step SR1 is continued. When the number of delivery areas is 
equal to the threshold value at step SR1, the procedure takes a route denoted as (the number of delivery areas ^ 
40 threshold value), and pre-reading delivery area data is notified to the mobile station 1 . Whereby, the radius of the pre- 
reading area is adjusted to a desired size. 

[0163] The pre-reading area data is data relating to push delivery areas belonging to a pre-reading area having a 
radius R with a measured position as the center . When the push delivery area is plural, a header (including a destination 
and a pre-reading delivery area notify order identifier) and a pre-reading area radius, along with plural sets of data, 
^5 each of which includes three elements; a delivery area ID (Identification), position infonmation on the center of the 
delivery area (delivery area position infomrtation), and a delivery area radius. 

[0164] At step AS shown in FIG. 12, the mobile station 1 switches the pre-reading flag to "OFF". The mobile station 
1 activates a timer (not shown), and checks by measurement for a predetennined time period whether the mobile 
station 1 itself lies in a push delivery area or not (step A6). When the mobile station 1 lies in the area, the procedure 
50 proceeds along Yes route, and a push distribute request is transmitted to the data center 1 9. 

[0165] FIG. 1 6 is a diagram showing examples of data formats for a push delivery request, delivery, and an acknowl- 
edgement. A data format for a push delivery request has a header (a destination, and an order identifier for a push 
delivery request), a user ID and a delivery area ID. 

[01 66] In FIG. 1 2, when receiving the request, the data center 1 9 checks on the basis of history infomiation before- 
55 hand registered whether the received data is information that the user desires to be delivered (step A7). When the 
received data is information that the user desires to be delivered, the procedure proceeds along Yes route, and infor- 
mation (contents) registered in the area is delivered to the mobile station 1 (step A8). A data fonmat for contents delivery 
has a header (a destination and a contents delivery order identifier) , and contents data, as shown in FIG. 16, for 
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example. In FIG. 1 2, when the mobile station 1 receives the contents, the mobile station 1 9 transmits an acknowledge- 
ment to the data center 1 9. A data format for the acknowledgement has a header (a destination, and an acknowledge- 
ment order Identifier), a user ID and a delivery area ID. 

[0167] In FIG. 1 2, when receiving the acknowledgement, the data center 1 9 writes "delivered" in the delivered area 
5 ID (refer to FIG. 8(c)) of an area In which the mobile station 1 lies at present (step A9). Even when the mobile station 
1 returns to this area after moving out from this area and entering into another area, it is possible to prevent the delivered 
infomnation from being again delivered. When the infonnation is not infonmation that the user desires to be delivered 
at step A7, the procedure proceeds along No route, the data center 19 does not deliver the infomnation. When the 
mobile station 1 judges that the mobile station 1 lies outside the push delivery area at step A6, the procedure proceeds 
10 along No route. 

[0168] At step A1 0, the mobile station 1 calculates its own position at present in a predeterniined cycle, on the basis 
of gyro sensor information, azimuth sensor infomriation and measured position information, and makes three kinds of 
checks, as follows. Namely, the mobile station 1 checks using a result of the calculation whether a self-position (LI -a, 
L2-b, LI -c) belongs to the pre-reading area (step A11 ). When not, the procedure proceeds along No route, the mobile 

IS station 1 switches the re-reading area update flag to "ON" (step SI 4), and the process from step A1 is executed. 

[0169] When the self -predicted position (L1 -a, L1 -b, LI -c) belongs to the pre-reading area at step A11 , the procedure 
takes Yes route, and the mobile station 1 checks whether the self-predicted position (LI -a, Ll-b, L1-c) belongs to a 
delivery area or not (step A12). When the mobile station 1 judges that the seif-predicted position (Ll-a, Ll-b, L1-c) 
does not lies in the delivery area, the procedure takes No route, and the process at step A1 is executed. When the 

20 mobile station 1 judges at step A12 that the self-predicted position (Ll-a, L1-b, Ll-c) lies in the delivery area, the 
procedure takes Yes route, and the mobile station 1 checks whether the delivery area has been written in the distributed 
area (D (refer to FIG. 8(c)) (step A13). When it has been delivered, the procedure takes Yes route, and returns to the 
process at step A1 0. When it is not yet delivered, the procedure takes No route, and the process at step A1 is executed. 
[0170] Since the mobile station 1 can pre-read the push delivery areas A through J, and whether infomnation of each 

2s area has been delivered or not can be managed for each mobile station 1 as above, it is possible to prevent redundant 
information from being delivered. 

[0171] At steps A7 and A8, the data center 1 9 beforehand registers contents that the user desires to be delivered. 
A method of the registration will be next described with reference to FIG. 17. 

30 (4-2) Delivery Desired Infomnation Registering Method 

[0172] FIG. 1 7 is a flowchartfor illustrating a process of registering a contents category according to the embodiment 
of this invention. At step C1 shown In FIG. 1 7, the mobile station 1 activates the contents category (delivery information 
category) setting unit 309, and requests the data center 19 to transmit a list of delivery infomnation categories. When 

35 receiving the request, the data center 1 9 performs a predetermined process, and transmits a list of delivery infomnation 
categories to the mobile station 1 . When the user selects an information category that the user desires to be delivery 
from the list (step C2), the mobile station 1 transmits a delivery information category register request to the data center 
19. The data center 19 registers the delivery category (step C3), and notifies the mobile station 1 of completion of 
delivery information category registration. 

40 [0173] Since the user can beforehand register contents that the user desires to the data center 19 as above, the 
enterprise or shop can provide highly effective advertisements to the user. 

[0174] Next, description will be made of a method for pre-reading a delivery area position by measurement with 
reference to FIG. 18. 

45 (4-3) Pre-reading Process l\4ethod by Measurement 

[0175] FIG. 18 is a flowchartfor illustrating a pre-reading process method by measurement according to the embod- 
iment of this invention. 

[0176] When the mobile station 1 activates the applk:ation therein (step B1), the service is started. Here, the pre- 
so reading flag is "ON", which signifies that data of the pre-reading area should be obtained from the data center 1 9. The 
mobile station 1 requests the positioning server 10 to transmit positioning support Infomnation. When receiving the 
request, the positioning server 1 0 perfomns a process (step Biy), and transmits positioning support infomnation to the 
mobile station 1. 

[0177] The mobile station 1 execute positioning (step 82), and checks whether the pre-reading area update flag is 
55 "ON" or not (step 83). When a value of the pre-reading flag is "ON" , the procedure proceeds along Yes route, and 
pre-reading delivery area data is notified to the mobile station 1 from the data center 1 9. A method of notifying of data 
is as follows . When a pre-reading delivery area update request is transmitted from the mobile station 1 to the data 
center 19, the data center 19 retrieves delivery area data within a radius r around a measured position (retrieving 
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process SR shown in FIG. 15), and notifies the mobile station 1 of retrieved pre-reading delivery area data. When 
receiving the pre-reading delivery area data, the mobile station 1 switches the pre-reading flag to "OFP (step B4). 
Incidentally, a data fonnat of the pre-reading delivery area update request Is similar to that shown in FIG. 14. 
[0178] When the value of the pre-reading flag is "OFP at step B3, the procedure proceeds along No route, and the 

5 mobile station 1 checks whether the user lies in a delivery area or not (step B5). When the user lies in the area, the 
procedure proceeds along Yes route, and the mobile station 1 transmits a push delivery request to the data center 1 9. 
When receiving the request, the data center 1 9 checks whether the received data is infonnation that the user desires 
to be delivered or not (step B6). When the received data is information that the user desires to be delivered, the 
procedure proceeds along Yes route, and the data center 1 9 delivers information (contents) registered in the area to 

10 the mobile station 1 (step B7). When receiving the infonnation, the mobile station 1 transmits an acknowledgement to 
the data center 19. When receiving the acknowledgement, the data center 19 writes "delivered" in the delivered area 
ID (refer to FIG. 8(c)) indicating the area (step B8). When the infonnation is not infonnation that the user desires to be 
delivered at step B6, the procedure proceeds along No route, and the data center 1 9 does not deliver the information. 
[0179] When the user lies outside the delivery area at step 85, the procedure proceeds along No route, and the 

15 mobile station 1 checks whether the measured position belongs to the pre-reading area or not (step 89). When yes , 
the procedure proceeds along Yes route, and the process at step 82 is executed. When no, the procedure proceeds 
along No route, and the mobile station 1 switches the pre-reading area update flag to "ON" at step 810. 
[0180] Accordingly, the mobile station 1 can measure a position of a delivery area and pre-read. The mobile station 
1 can know in which direction and how far the mobile station 1 has moved on the basis of a state (position, azimuth, 

^ tilt angle, angle of roll, pitch angle) where the mobile station 1 itself lies, using the GPS satellites 90, the azimuth sensor- 
tilt sensor unit 306 and the gyro sensor unit 305. The push delivery service providing system 200 beforehand down- 
loads information on a plurality of push delivery areas A through J existing around the station from the data center 1 9 
to the station, and the mobile station 1 periodically compares it with a self-predicted position. The user can thereby 
predict whether the mobile station 1 lies in a push delivery area or not. 

25 [0181] When the mobile station 1 predicts that the mobile station 1 lies in the push delivery area, the mobile station 
1 positions itself, thereby accurately recognizing its own position. When the mobile station 1 is outside the push delivery 
area, the mobile station 1 transmits a contents transmit request to the positioning server 1 0. The positioning server 1 0 
refers to delivery pemriissibility setting Information on the user who has transmitted the request. Only when the setting 
information is "delivery pennitted", the positioning server 10 delivers contents attached to the area to the station. 

30 [0182] The above description is about when the pre-reading area contacts with one push delivery area. 

[0183] Next, a case where the pre-reading area contacts with a plurality of push delivery areas A through J will be 
described with reference to FIGS. 19(a) and 19(b). 

(4-4) When The Number of Pre-reading Areas Is Plural 

35 

[0184] FIGS. 1 9(a) and 1 9(b) are diagrams for illustrating an operation in the case where the pre-reading area con- 
tacts with a plurality of push delivery areas A through J. In the town area 1 50 shown in FIG. 1 9(a), there are a plurality 
of push delivery areas A through G and J. The mobile station 1 moves through positions LI , L2 and L3 shown in FIG. 
19(a) in order. FIG. 19(b) shows relationships among a measured position, a pre-reading area and push delivery con- 

40 tents. The pre-reading area at the time when a position of the mobile station 1 is LI contacts with the push delivery 
areas A and 8. At the time of L2, the pre-reading area contacts with the push delivery areas 0, F and J. When the 
mobile station 1 reaches L3, the pre-reading process unit 308 of the mobile station 1 regards that the mobile station 
1 reaches the push delivery area J. In this case, it is determined that the pre-reading area is unnecessary. Even when 
the pre-reading area contacts with a plurality of push delivery areas A through J, the mobile station 1 can obtain an 

45 appropriate push delivery area, while the communication network 101 can avoid a large amount of data from being 
transmitted and received, which allows a large reduction of the load on the communication network 101. Further, it is 
possible to speed up the communication owing to a decrease of the data amount. 

[0185] According to this invention, it is possible to decrease the frequency of positioning of a measured position, and 
accurately obtain shop infonnation limited to the neighborhood of a position of the user. The enterprise can accurately 
50 provide shop information limited to the neighborhood of a position of the user to the user 

(5) Description of An Example of Effects of the Invention 

[01 86] Hereinafter, description will be made of an example of achieved efficiency brought by the push delivery service 
55 providing system 200. Incidentally, numeral values are merely examples , thus this invention is not limited to these 
values. 
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(5-1) the number of balloon data elenrients that can be accumulated in the memory of a portable telephone: 
[0187] 

5 

the number of balloon data elements = ( capacity 
of memory of JAVA data unit) (amount of data of one 
^0 balloon) = 1000 

[0188] Here, the JAVA data unit corresponds to the above JAVA application. A memory capacity of the JAVA data 
unit is 1 00 KB (kilobyte), thus an amount of data of one balloon is 1 00 bytes when estimated relatively large. Incidentally. 
JAVA is a registered trademark, as described above. 

IS 

(5-2) the number of balloons on one side of an area occupied by 1000 balloons: 
[0189] 

20 

the number of balloons = square roots of 1 000 

= about 31 

2S (5-3) distance of one side of each area: 
[0190] 

^ distance = 31 (balloons) * (diameter of one 

balloon) = 1550 (m) 

[0191] Here, * represents multiplication, and a diameter of one balloon is 50 m (a value used in the prototype ex- 
35 periment). 

(5-4) time required when the user walks straight along one side of the area: 
[0192] 

40 

time = 1550 * 60 + (walking speed of man) = 

23.5 (min.) 

45 

[0193] Here, a walking speed of man is assumed to be 4000 m/hour. 

(5-5) the number of accesses to the network (communication network 101) 

so [0194] Heretofore, the number of accesses is given by, 23 minutes + (network access frequency) = 23. This time, 
one access. Here, the network access frequency is assumed to be one/min. 

[01 95] By calculation at (5-1 ) to (5-5). it is possible to reduce the network access frequency to 1/23 from the viewpoint 
of the efTiciency. 

55 (6) Description of Modifk:atlons 

[0196] Note that the present invention Is not limited to the above examples, but may be modified in various ways 
without departing from the scope of the Invention. 
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(6-1) Service of Providing Information througli A Plurality of Balloons 

[0197] The push delivery service providing system 200 can provide information through a plurality of balloons as a 
service in another mode. When information of an adjacent balloon among a plurality of balloons, or Information of a 
5 balloon among specifically linked balloons is updated, the update is perfomied in other balloons, as well. 

(6-1-1) Example Where Update of A Balloon Is Linked among Shops 

[0198] In the case where the head shop and a plurality of branch shops or chain shops register balloons, when the 
^0 head shop updates the infomnation, the balloons of all of other branch shops or chain shops are updated in linkage by 
updating only the balloon of the main shop. It is thereby possible to keep the identity of data of the shops. 
[0199] Altemativety, it is possible to link balloons of shops in linkage with business information in each area. For 
example, each of shops in Tokyo, Osaka and New York may register a balloon, and the balloons may be updated. 

IS (6-1 -2) Traffic Information Notification Service 

[0200] The push delivery service providing system 200 registers balloons representing traffic information at prede- 
termined intervals or in service areas on a speedway, and the infomnation of each of the linked balloons is updated by 
registration. The user can obtain a degree of traffic jam of vehicles, weather infomiation and the like. 
20 [0201] As another example, a lorry canying a dangerous article registers safety infomnation (for example, the name 
of a counteractive orthe like) on the dangerous article to balloons. By registration, the safety information is transmitted 
through a plurality of linked balloons, it is thus possible to give warning to drivers in vehicles on the road. 

(6-1 -3) Example Where Homepage of Originator of Link Is Updated 

25 

[0202] The push delivery service providing system 200 can statically transmit infomnation in a homepage introducing 
a noted product in each area when a link is set in each area. If a homepage of the originator of the link refers information 
of a plurality of balloons, a user visiting all other homepages referring to the balloons can obtain updated infomiation 
when contents of each of the balloons are updated. 
30 [0203] The push delivery servk:e providing system 200 can transmit information through a plurality of balloons. 
Whereby, when the user pushes a part of it, this effects influences to other or alt parts as If a domino phenomenon. 
Accordingly, a plurality of associations can push-delh/er desired infomnation. 

(6 - 2) Method of Managing Push Delivery Areas A through J as Two-dimensional Planes 

35 

[0204] The above three-dimensional space range may be a two-dimensional area range, managed by the delivery 
infomnation holding unit 19c, and handled by both the data center 19 and the mobile station 1 . 

(6-2-1) Data Center 19 

40 

[0205] The data center 19 may be equipped with a mobile station 1 which can position its own position, a direction 
of movement and a quantity of movement thereof on a two-dimensional plane, and may have a delivery information 
holding unit 1 9c, a notifying unit (1 9a, 1 9c) and a process accepting unit 1 9a. The delivery infomnation holding unit 1 9c 
holds a plurality of balloon data elements in which each of a plurality of push delivery plane data elements having 
^ attribute information (C, R) including center positions C and radii R of the push delivery planes is related with each of 
plural pieces of delivery information including various infomnation or service infomnation to be provided in the push 
delivery planes. 

[02(^] The notifying unit (19a, 19c) receives a measurement start position specified on the basis of a latitude, lon- 
gitude, altitude, azimuth and tilt angle of the mobile station 1 transmitted from the mobile station 1 , extracts one or a 

so plurality of push delivery plane data elements belonging to a radius around the measurement start position L1 as the 
center from the delivery information holding unit 1 9c, and notifies the mobile station 1 of one or plural pieces of attribute 
infomnation including the center position C and the radius R of the extracted one or a plurality of push delivery plane 
data elements. When it is judged in the mobile station 1 notified of the attribute information (C, R) from the notifying 
unit (19a, 19c) that a measurement end position L2 of the mobile station 1 cateulated from the measurement start 

ss position LI and a direction of movement and a quantity of movement positioned by the mobile station 1 itself belongs 
to a push delivery plane belonging to a circle having the radius R with the center position C being as the center of the 
attribute infomnation (C, R) notified from the notifying unit (19a. 19c), the process accepting unit 19a provides delivery 
information of balloon data corresponding to not less than one piece of attribute information judged to belong thereto 
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to the mobile station 1 . 

[0207] The notifying unit (19a, 19c) may predict a self-predicted position (LI -a, Ll-b, Ll-c) of the mobile station 1 
on the basis of the measurement start position LI of the mobile station 1 , and notify of attribute infonnation (C, R) on 
a plurality of two-dimensional planes existing around the selfiDredicted position (LI -a, L1-b, L1-c). Additionally, it is 
5 possible to adjust the range of a pre-reading push delivery area A through J within a predetemnined number according 
to the number of two-dimensional plane data elements. 

[0208] The delivery information holding unit 19c may have a two-dimensional plane data holding unit which relates 
a position C and a range R of each of a plurality of two-dimensional planes with each type of delivery infonmation and 
holds them, and a delivery information holding unit which holds delivery infonnation of a plurality of two-dimensional 
10 planes. Further, the delivery information holding unit 1 9c may relate a user ID, a delivery area ID and a distributed area 
ID to one another, and hold them. 

(6-2-2) Mobile Station 1 

IS [0209] The mobile station 1 is similar In the above points. 

[0210] Namely, a positioning unit 301 can position a latitude, longitude, altitude, azimuth and tilt angle that can specify 
movement information including a measurement start position LI , a measurement end position L2, a direction of move- 
ment and a quantity of movement of the mobile station 1 on the push delivery planes A through J. Further, a transmitting 
unit transmits the measurement start position LI positioned by the positioning unit to the system. On the system' s 

20 side, data of one or a plurality of push delivery planes A through J belonging to a radius R with the measurement start 
position L1 being the center transmitted from the transmitting unit is extracted. The receiving unit receives attribute 
infonnation (C, R) including a position C and a range R of one or a plurality of the extracted push delivery planes A 
through J. 

[0211] A pre-reading process unit judges whether the mobile station 1 belongs to a push delivery plane A, B or 

2s J on the basis of the attribute infonnation (C, R) received by the receiving unit from the system and a self-predicted 
position predicted by the mobile station 1 itself in calculation using movement infonnation positioned by the positioning 
unit. A confirming unit 310 confimris whether the mobile station 1 belongs to one or a plurality of the two-dimensional 
planes received by the receiving unit on the basis of a result of the judgement made by the pre-reading processing unit. 

30 (7) Method of Providing A Virtual Three-dimensional Space 

[0212] Next description will be made of a service of how to assign a balloon to a user (an enterprise, a shop or the 
like) who desires to insert information to a balloon in the above push delivery service providing system 200, and how 
to make a profit. For example, a virtual space (representing a space corresponding to a set of three-dimensional space 
35 infonnation of balloons stored in the server) corresponding to an actual space (real space) into meshes, and the virtual 
spaces are sold on a homepage of the push delivery service providing system 200. The user accesses to the home 
page over the Internet, and selects a desired virtual space from among the plural divided virtual spaces corresponding 
to the real spaces. 

[0213] As a result, a charge or the like for inserting an advertisement or the like in the virtual space that the user has 
40 selected (this being a balloon, which has predetennined three-dimensional space information) is displayed, and it is 
registered if the user wishes. Whereby, the user can use the divided virtual space. In other words, it is possible to 
establish a link between a predetermined three-dimensional space with a URL (Unifonn resource Locator) in which an 
advertisement or the like Is put. A method of setting registration or the like of the infonnation is described in Japanese 
Patent Application No. 2000-318537 (Application Date: October 18, 2000) by the same applicant. 
45 [0214] Setting or the like of the charge may be voluntarily set by a service provider of the push delivery providing 
system 200 or a space information providing system as disclosed in the above patent application, or may be linked 
with a land price of the real space. For example, land price information per one meter square In the real space is related 
with real three-dimensional space infonnation (latitude, longitude), and tabulated. A basic charge for inserting an ad- 
vertisement or the like is decided, and the bask: charge is increased or decreased according to land price information 
so in the table on the basis of latitude-longitude infonnation on a real space corresponding to latitude-longitude infonnation 
on a selected virtual space that the user desires. Whereby, charge setting for a virtual section corresponding to land 
price infonnation becomes possible. 

[0215] The virtual three-dimensional space providing method of this invention is a method, used In the push delivery 
service providing system 200, of relating virtual three-dimensional space infonnation corresponding to a real three- 
S5 dimensional space with provided infonnation from a user such as an enterprise, a shop or the like, or related information 
of the provided infonnation, storing them, thereby providing information relating to position information on a client user 
who desires to be provided the information to the client user. The administrator beforehand divides the virtual three- 
dimensional space information into plural pieces of virtual three<limensional space information. When a user such as 
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an enterprise, a shop or the like who desires to provide information selects not less than one virtual three-dimensional 
space corresponding to a real three-dimensional space that the user desires from among plural pieces of the divided 
virtual three-dimensional space information, a charge corresponding to the selected virtual three-dimensional space 
is presented. 

[0216] Since a range of virtual three-dimensional space information is variable, it is possible to decrease the range 
in the heart of a town, or increase the range in the suburbs. Namely, it is possible to change the density of service 
contents according to a service area. 

[0217] In concrete, land price information on A point in the real space is set to A Yen, land price Infonmation on B 
point is set to B Yen, a basic charge for use of virtual space infonmation is set to C Yen, and a land price of a corre- 
sponding real space is set to D Yen. When the user selects a virtual space corresponding to the A point in the real 
space, the charge is determined as below: 

Charge = Cx A/D (where x and / represent 
multiplication and division, respectively.) 

A charge for use of the virtual space that the use selects can be automatically determined from the above table and 
through the above operation. Incidentally, the above calculating method is merely an example . It is possible to flexibly 
set the charge in another manner. For example, when the charge becomes expensive to some degree, the charge Is 
multiplied by a coefficient 0.9, or when the charge becomes cheap to some extent, the charge Is multiplied by a coef- 
ficient 1 .1 . 

[0218] Having been described a sales service of a virtual space to a user who desires to insert an advertisement in 
a virtual space, the above is merely an example, and the method or the charge setting over the Internet is merely one 
mode of the embodiment. Note that the present invention is not limited to the above examples. 

Claims 

1 . A push delivery service providing method used in a system (200) delivering infonmation to a user station (1 ) com- 
prising the steps of: 

a transmitting step of transmitting attribute Infomriation Including positions C and ranges R of a plurality of push 
delivery space ranges from a server system (19) to said user station (1); 

a predicting step of comparing each of the ranges R of the attribute information (0, R) transmitted at said 
transmitting step with a self-predicted position (LI -a, Ll-b, Li-c) predicted by said user station (1) to predict 
that said user station (1) belongs to any one of the push delivery space ranges; 

a positioning step of positioning a measurement end position L2 of said user station (1) when said user station 
(1 ) judges on the basis of a result of prediction at said predicting step that said user station (1) belongs to the 
push delivery space range; 

a confirming step of comparing a corrected position obtained by correcting the measurement end position L2 
obtained at said positioning step with the push delivery space range to confimn that said user station (1 ) belongs 
to the push delivery space range; 

a requesting step of requesting, from said user station (1), said server system (19) to deliver information 
attached to the push delivery space range on the basis of a result obtained at said confirming step; and 
a contents providing step of transmitting the delivery information from said server system (19) to said user 
station (1) in response to a request at said requesting step. 

2. A push delivery service providing method used in a system (200) delivering infomnation to a user station (1 ), said 
system (200) comprising a server system (19) for holding a plurality of data elements in which each of a plurality 
of three-dimensional space range data elements having attribute infonnation (C, R) relating to three-dimensional 
space ranges is related with each of plural pieces of delivery information attached to the three-dimensional space 
ranges, and said user station (1 ) for positioning a measurement start position LI and a measurement end position 
L2 of said user station (1 ) in three-dimensional space ranges and transmitting and receiving data to and from said 
server system (1 9) over a network (101), said push delivery service providing method comprising the steps of: 

a start position positioning step of positioning the measurement start position L1 by said user station (1); 
a transmitting step of transmitting a measurement start position LI positioned at said start position positioning 
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step to said server system (1 9) from said user station (1 ); 

a notifying step of notifying, from said server system (19), said user station (1) of attribute infomnation (C, R) 
on at least one three-dimensional space range existing around the measurement start position L1 transmitted 
at said transmitting step; 

a predicting step of predicting, by said user station (1 ), on the basis of at least one piece of attribute information 
(C. R) notified at said notifying step and a self-predicted position (LI -a, Ll-b, Ll-c) predicted by said user 
station (1 ) by calcuiating movement infonmation including a direction of movement and a quantity of movement 
of said user station (1) obtained by sensors of said user station (1) whether said user station (1) belongs to 
the three-dimensional space range; 

a measurement end position L2 positioning step of positioning a measurement end position L2 of said user 
station (1 ) when said user station (1 ) judges that said user station (1 ) belongs to the three-dimensional space 
range at said predicting step; 

a confimriing step of comparing a corrected position obtained by correcting the measurement end position L2 
obtained at said measurement end position L2 positioning step with the three-dimensional space range to 
confirm that said user station (1 ) belongs to the three-dimensional space range in said user station (1); 
a requesting step of requesting, from said user station (1 ), said server system (1 9) for delivery information on 
the basis of a result of confirmation at said confimriing step; and 

a providing step of transmitting the delivery infomriation from said server system (19) to said user station (1). 

An infomriation providing service system (200) delivering infomriation to a user station (1) comprising: 

a server system (19) for holding a plurality of balloon data elements in which each of a plurality of push delivery 
space range data elements having attribute Information (C, R) including positions C and ranges R of push 
delivery space ranges is related with each piece of delivery information including various information or service 
infonmation to be provided in the plural push delivery space ranges; and 

said user station (1) for positioning a measurement start position LI and a measurement end position L2 of 
the user station (1 ) in push delivery space ranges, and transmitting and receiving data to and from said server 
system (1 9) over a network (1 01 ) ; 

said user station (1) judging on the basis of attribute information (C, R) transmitted from said server system 
(1 9) and a self-predicted position (LI -a, LI -b, LI -c) predicted by said user station (1 ) whether said user station 
(1) belongs to a push delivery space range. 

An information providing service system (200) delivering information to a user station (1) comprising: 

a server system (1 9) for holding a plurality of balloon data elements in which each of a plurality of push delivery 
space range data elements having attribute information (C, R) including center positions C and radii R of 
spherical push delivery space ranges is related with each piece of delivery information including various in- 
fomriation or service information to be provided in the push delivery space ranges; 

said user station (1 ) for positioning a position, a direction of movement and a quantity of movement of its own 
in spherical push delivery space ranges using GPS satellites (90), an azimuth sensor (306) and a gyro sensor 
(305), and transmitting and receiving data to and from said server system (19) over a network (101); 
said server system (19) comprising: 

a database (19c) for holding the balloon data; 

a notifying unit (1 9a, 1 9c) for receiving a measurement start position L1 specified on the basis of a latitude, 
a longitude, an altitude, an azimuth and a tilt angle of said user station (1) transmitted from said user 
station (1 ), extracting at least one of push delivery space range data element belonging to a predetermined 
radius having the measurement start position LI as a center point from said database (19c), and notifying 
said user station (1 ) of at least one piece of attribute information (C, R) including a center position C and 
a radius R of at least one extracted push delivery space range data element; 

a providing unit (19b), when said user station (1) notified of the attribute information (C, R) from said 
notifying unit (19a, 19c) judges that a measurement end position L2 of said user station calculated from 
the measurement start position LI and a direction of movement and a quantity of movement positioned 
by said user station (1) belongs to a push delivery space range belonging to a sphere having a radius R 
having a center position C of the attribute information (C, R) notified from said notifying unit (1 9a, 1 9c) as 
a center point , said providing unit (19b) providing delivery information of balloon data corresponding to 
at least one piece of attribute infonmation (C, R) judged to belong thereto to said user station (1); 
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said user station (1) comprising: 

a positioning unit (301 ) for positioning the latitude, the longitude, the altitude, the azimuth and the tilt angle; 
a transmitting unit (304) for transmitting the latitude, the longitude, the altitude, the azimuth and the tilt 
angle positioned by said positioning unit (301) to said server system (19); 

a pre-reading process unit (308) forjudging whether said user station (1) belongs to the push delivery 
space range on the basis of attribute information (C, R) including a position C and a range R of at least 
one push delivery space range existing around the latitude, the longitude, the altitude, the azimuth and 
the tilt angle transmitted from said transmitting unit (304) and a self-predicted position (L1 -a, LI -b, LI -c) 
predicted by said user station (1 ) by calculating movement information including a direction of movement 
and a quantity of movement of said user station (1); and 

a confirming unit (301) for comparing a corrected position obtained by correcting a measurement end 
position L2 of said user station (1) positioned by said positioning unit (301 ) with at least one push delivery 
space range received by a receiving unit when said pre-reading process unit (308) judges that said user 
station (1) belongs to the push delivery space range to confinn that said user station (1 ) belongs thereto. 

An information providing service system (200) delivering information to a user station (1) comprising: 

a server system (1 9) for holding a plurality of balloon data elements in which each of a plurality of push delivery 
space range data elements having attribute Information (C, R) including center positions C and radii R of 
spherical push delivery space ranges is related with each of plural pieces of delivery information including 
various information or service information to be provided in the push delivery space ranges; 
a user station (1 ) for positioning a position, a direction of movement and a quantity of movement of its own in 
spherical push delivery space ranges using GPS satellites (90), an azimuth sensor (306) and a gyro sensor 
(305), and transmitting and receiving data to and from said server system (19) over a network (101); 
said server system (1 9) comprising: 

a database (19c) for holding the balloon data; 

a server receiving unit (1 9a) for receiving a measurement start position L1 specified on the basis of a 
latitude, a longitude, an altitude, an azimuth and a tilt angle of said user station (1 ) transmitted from said 
user station (1 ), and movement Infonmatlon including a direction of movement and a quantity of movement 
of said user station (1 ) ; 

a calculating unit (19f) for calculating aself-predictedposition (L1-a, Ll-b, Ll-c) predicted by said user 
station (1 ) on the basis of the measurement start position L1 and the movement information received by 
said server receiving unit (1 9a); 

a server transmitting unit (304) for transmitting attribute information on at least one push delivery space 
range existing around the measurement start position LI to said user station (1) on the basis of a self- 
predicted position (LI -a, L1-b. Ll-c) calculated by said calculating unit (19f); 

a providing unit (1 9b) for receiving attribute information selected by said user station (1 ) from at least one 
piece of attribute infonnation transmitted from said server transmitting unit (304), and providing delivery 
information of balloon data corresponding to the attribute information to said user station (1); 

said user station (1) comprising: 

a positioning unit (301) for positioning the measurement start position L1 and the measurement end po- 
sition L2; and 

a transmitting unit (304) for transmitting the measurement start position LI or the measurement end po- 
sition L2 positioned by said positioning unit (301) to said server system (19). 

A sender system (19) in a system (200) delivering information to a user station (1) which can position a position, 
a direction of movement and a quantity of movement of its own in spherical push delivery space ranges using GPS 
satellites (90). an azimuth sensor (306) and a gyro sensor (305), said server system (19) comprising: 

a database (1 9c) for holding a plurality of balloon data elements in which each of a plurality of push delivery 
space range data elements having attribute infomnatlon (C, R) including center positions C and radii R of push 
delivery space ranges is related with each of plural pieces of delivery infonnation including various information 
or service information to be provided in the push delivery space ranges; 

a notifying unit (1 9a, 19c) for receiving a measurement start position LI specified on the basis of a latitude, a 
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longitude, an altitude, an azimuth and a tilt angle of said user station (1 ) transmitted from sard user station (1 ), 
extracting at least one push delivery space range data element belonging to a predetermined radius having 
the measurement start position LI as a center point from said database (19c), and notifying said user station 
(1) of at least one piece of attribute information (C, R) including a center position C and a radius R of at least 

5 one extracted push delivery space range data element; and 

a providing unit (1 9b), when said user station (1 ) notified of the attribute information (C, R) from said notifying 
unit (1 9a, 1 9c) judges that a measurement end position L2 of said user station (1 ) calculated from the meas- 
urement start position LI , and a direction of movement and a quantity of movement positioned by said user 
station (1 ) belongs to a push delivery space range belonging to a sphere having a radius R having the center 

10 position C of the attribute information (C, R) notified from said notifying unit (19a, 1 9c) as a center point, said 

providing unit (19b) providing delivery Information of balloon data corresponding to at least one piece of at- 
tribute infonnation (C, R) judged to belong to the push delivery space range to said user station (1). 

7. The server system (19) according to claim 6, wherein said providing unit (19b) judges whether said user station 
IS (1) belongs to the push delivery space range on the basis of at least one piece of attribute infonnation (C, R) 

selected from notified attribute information (C, R) by said user station (1) and pre-reading position information 
predicting the measurement end position L2, and positions the measurement end position L2 when judging that 
said user station (1 ) belongs thereto; 

said providing unit (1 9b) compares a corrected position obtained by correcting the measurement end position 
20 L2 with the push delivery space range to confimri that the user station (1 ) belongs to the push delivery space range, 

and provides various information or service infonnation of balloon data corresponding to the delivery information 
to said user station (1) on the basis of a result of confirmation. 

8. A server system (19) in a system (200) delivering information to a user station (1) which can position a position, 
2s a direction of movement and a quantity of movement of Its own in three-dimensional space ranges of a predeter- 
mined shape, said server system (19) comprising: 

a database (1 9c) for holding a plurality of balloon data elements in which each of a plurality of three-dimensional 
space range data elements having attribute infonnation (C, R) including positions C and ranges R of three- 
30 dimensional space ranges Is related with each of plural pieces of delivery Information related with the plural 

three-dimensional space ranges, respectively; 

a notifying unit (19a, 19c) for extracting at least one three-dimensional space range data element within a 
predetennined distance from a measurement start position LI of said user station (1 ) transmitted from said 
user station (1) from said database (19c), and notifying said user station (1) of at least one piece of extracted 

55 attribute infonnation (C, R); and 

a providing unit (19b), when said user station (1) notified of attribute infomnation (C, R) from said notifying unit 
(1 9a, 1 9c) judges that a measurement end position \J2. of said user station (1 ) calculated from the measurement 
start position LI , the direction of movement and the quantity of movement belongs to any one of a plurality of 
three-dimensional space ranges having positions C and ranges R included in attribute information (C, R) no- 

^ tified from said notifying unit (1 9a, 1 9c), said providing unit (1 9b) providing delivery infomnation of at least one 

balloon data element corresponding to at least one piece of attribute Information (C, R) judged to belong 
thereto. 

9. The server system according to claim 8, wherein said providing unit (19b) judges whether said user station (1) 
^5 belongs to the three-dimensional space range on the basis of at least one piece of attribute infonnation selected 

by said user station (1) from attribute information (C, R) notified to said user station (1) from said notifying unit 
(1 9a, 1 9c) and a self -predicted position (LI -a, LI -b, LI -c) predicted by said user station (1 ) by calculating movement 
Information including a direction of movement and a quantity of movement of said user station (1), positions the 
measurement end position L2 when judging that said user station (1) belongs to the three-dimensional space 
50 range, compares a corrected position obtained by correcting the measurement end position L2 with the three- 

dimensional space range to confirm that said user station (1) belongs to the three-dimensional space range, and 
provides delivery infonnation of balloon data corresponding to delivery information to said user station (1) on the 
basis of a result of confinnation. 

55 10. A server system In a system (200) delivering information to a user station (1) which can position a position, a 
direction of movement and a quantity of movement of its own in three-dimensional space ranges, said server 
system comprising: 
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a database (1 9c) for holding a plurality of balloon data elements in which each of a plurality of three-dimensional 
space range data elements having attribute information (C. R) relating to three-dimensional space ranges is 
related with each of plural pieces of delivery infonnation attached to the three-dimensional space ranges; 
a notifying unit (1 9a, 1 9c) for receiving a measurement start position L1 of said user station (1 ), and notifying 
5 said user station (1) of attribute information (C, R) on the measurement start position L1 and a plurality of 

three-dimensional space ranges con'esponding to respective plural three-dimensional space range data ele- 
ments within a predetermined distance; and 

a providing unit (19b), when said user station (1) notified of the attribute infomnation (C, R) judges that a 
measurement end position L2 of said user station (1 ) obtained on the basis of the measurement start position 
10 L1 and the direction of movement and the quantity of movement belongs to any one of three-dimensional 

space ranges determined on the basis of the attribute infonnation (C, R), said providing unit (19b) providing 
delivery infomnation of balloon data conresponding to plural pieces of attribute information (C, R) judged to 
belong thereto to said user station (1). 

15 11. The server system according to claim 10, wherein when a measurement end position L2 of said user station (1) 
obtained on the basis of the measurement start position LI and the direction of movement and the quantity of 
movement is predicted and judged to belong to any one of three-dimensional space ranges determined on the 
basis of attribute infonnation (C, R). said providing unit (1 9b) positions the measurement end position L2, compares 
a connected position obtained by correcting the measurement end position L2 with the three-dimensional space 

^ range to confirm that said user station (1 ) belongs to the three-dimensional space range, and provides delivery 

information of balloon data corresponding to the delivery infonmation to said user station (1 ) on the basis of a result 
of confimriation. 

1 2. The server system (19) according to any one of claims 8 through 1 1 , wherein said notifying unit (1 9a, 1 9c) predicts 
25 a self-predicted position (LI -a, LI -b, L1 -c) of said user station (1 ) on the basis of a measurement start position LI 

of said user station (1 ), and notifies of attribute infonmation (C, R) on a plurality of three-dimensional space ranges 
existing around the self-predicted position (LI -a, L1-b, Ll-c). 

13. The sewer system (19) according to claim 12, wherein said notifying unit (19a, 19c) adjusts a range of the attribute 
30 information (C, R) according to the number of the three-dimensional space range data elements within a prede- 

temnlned number. 

14. The server system (1 9) according to any one of claims 8 through 1 1 , wherein said database (1 9c) comprises: 

35 a three-dimensional space range data holding unit (1 9b) for relating a position C and a range R of each of the 

plural three-dimensional space ranges with each type of the delivery information, and holding them; and 
a delivery infonnation holding unit (19c) for holding delivery infonnation of the plural three-dimensional space 
ranges. 

40 15. The server system (19) according to claim 14, wherein said database (19c) comprises a delivered infonnation 
holding unit (1 9d) for relating an identifier of said user station (1 ), an identifier of each of the plural three-dimensional 
space ranges and information representing whether infonnation has been transmitted or not with respect to the 
identifier of said user station (1) with one another, and holding them. 

45 16. A server system in a system (200) delivering infonnation to a user station (1) which can position a position, a 
direction of movement and a quantity of movement of its own on circular push delivery planes using GPS satellites 
(90), an azimuth sensor (306) and a gyro sensor (305), said server system comprising: 

a database (19c) for holding a plurality of balloon data elements in which each of a plurality of push delivery 
so plane data elements having attribute information (C, R) including center positions C and radii R of push delivery 

planes Is related with each of plural pieces of delivery information including various infonnation or service 
infonnation to be provided on the push delivery planes; 

a notifying unit (1 9a. 19c) for receiving a measurement start position L1 specified on the basis of a latitude, a 
longitude, an altitude, an azimuth and a tilt angle of said user station (1 ) transmitted from said user station (1 ), 
5S extracting at least one push delivery plane data element belonging to a predetennined radius having the meas- 

urement start position LI as a center point from said database (19c), and notifying said user station (1) of at 
least one piece of attribute infonnation (C, R) including a center position C and a radius R of at least one 
extracted push delivery plane data element; and 
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a providing unit (1 9b), when said user station (1 ) notified of the attribute infoimation (C, R) from said notifying 
unit (1 9a, 19c) judges that a measurement end position L2 of said user station (1) calculated from the meas- 
urement start position L1 , and a direction of movement and a quantity of movement positioned by said user 
station (1 ) belongs to a push delivery plane belonging to a circle having a radius R having a center position C 
5 of the attribute information (C, R) notified from said notifying unit (1 9a, 19c) as a center point, said providing 

unit (1 9b) providing delivery infomiation of balloon data corresponding to at least one piece of attribute infor- 
mation (C, R) judged to belong thereto to said user station (1). 

17. A server system in a system (200) delivering infomriatlon to a user station (1) which can position a position, a 
10 direction of movement and a quantity of movement of its own on two-dimensional planes, said server system 

comprising: 

a database (1 9c) for holding a plurality of balloon data elements in which each of a plurality of two-dimensional 
plane data elements having attribute Information (C, R) on two-dimensional planes Is related with each piece 
of delivery information relating to the two-dimensional planes; 

a notifying unit (19a, 19c) for receiving a measurement start position L1 of said user station (1), and notifying 
said user station (1) of attribute information (C, R) on the measurement start position LI and a plurality of two- 
dimensional planes corresponding to a plurality of two-dimensional plane data elements within a predeter- 
mined distance; and 

^ a providing unit (19b), when said user station (1) notified of attribute information (C, R) judges that a meas- 

urement end position L2 of said user station (1) obtained on the basis of the measurement start position L1 , 
the direction of movement and the quantity of movement belongs to any one of two-dimensional planes de- 
termined on the basis of the attribute information (C, R), said providing unit (1 9b) providing delivery infonmation 
on balloon data corresponding to plural pieces of attribute Information (C, R) judged to belong thereto to said 
user station (1). 

18. The server system according to claim 1 6 or 17, wherein said notifying unit (19a, 19c) predicts a self-predictedpo- 
sition (LI -a, LI -b, LI -c) of said user station (1 ) on the basis of a measurement start position LI of said user station 
(1). and notifies of attribute information (C, R) on a plurality of two-dimensional planes existing around the self- 

30 predicted position (LI -a, LI -b, LI -c). 

19. The server system according to claim 18, wherein said notifying unit (19a, 19c) adjusts a range of the attribute 
information according to the number of the two-dimensional plane data elements with a predetermined number. 

3s 20. The server system according to claim 1 8, wherein said database (1 9c) comprises: 

a two-dimensional plane data holding unit for relating a position C and a range R of each of the plural two- 
dimensional planes with each type of the delivery infomiation, and holding them; and 
a delivery infonmation holding unit (19c) for holding delivery infomriation of the plural two-dimensional planes. 

40 

21. The server system according to claim 18, wherein said database (19c) comprises: 

a delivered infomiation holding unit (19d) for relating an identifier of said user station (1 ), an identifier of each 
of the plural two-dimensional planes , and information representing whether information has been delivered 
or not with respect to the identifier of said user station (1 ) to one another, and holding them. 

22. A user station (1) In a system (200) delivering infonmation to said user station (1) comprising: 

a positioning unit (301) for positioning a latitude, a longitude, an altitude, an azimuth and a tilt angle specifying 
so each of a measurement start position LI , a measurement end position L2 and movement Information including 

a direction of movement and a quantity of movement of said user station (1) in push delivery space ranges; 
a transmitting unit (304) for transmitting a measurement start position LI positioned by said positioning unit 
(301) to said system's (200) side; 

a receiving unit (304) , when data of at least one kind of push delivery space range belonging to a predetermined 
ss radius having the measurement start position LI transmitted from said transmitting unit (304) as a center point 

is extracted on said system's (200) side, said receiving unit (304) receiving attribute information (C, R) including 
a position C and a range R of at least one extracted push delivery space range notified from said system's 
(200) side; 
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a pre-reading process unit (308) for judging whether said user station (1 ) belongs to the push delivery space 
range on the basis of the attribute information (C, R) recehfed by said receiving unit (304) from said system's 
(200) side, and a self-predicted position (L1-a, L1-b, L1-c) predicted by said user station (1) by calculating 
movement infomiation positioned by said positioning unit (301) ; and 

a confimning unit (301), when said pre-reading process unit (308) judges that said user station (1) belongs to 
the push delivery space range, said confirming unit (301 ) comparing a corrected position obtained by correcting 
a measurement end position L2 of said user station (1) positioned by said positioning unit (301) with at least 
one push delivery space range received by said receiving unit (304) to conf Inn that said user station (1 ) belongs 
to the push delivery space range. 

23. A user station (1) in a system (200) delivering information to said user station (1) comprising: 

a positioning unit (301) for positioning a measurement start position LI , a measurement end position L2 and 
movement information including a direction of movement and a quantity of movement of said user station (1) 
in three-dimensional space ranges; 

a transmitting unit (304) for transmitting a measurement start position LI positioned by said positioning unit 
(301) to said system's (200) side; 

a receiving unit (304) for receiving attribute information (C, R) on at least one three-dimensional space range 
predicted on said system's (200) side on the basis of the measurement start position L1 transmitted from said 
transmitting unit (304); 

a pre-reading process unit (308) for judging whether said user station (1) belongs to the three-dimensional 
space range on the basis of the attribute information (C, R) received by said receiving unit (304) and a self- 
predicted position (L1-a, L1-b, Ll-c) predicted by said user station (1) by calculating movement information 
positioned by said positioning unit (301); and 

a confimning unit (301), when said pre-reading process unit (308) judges that said user station (1) belongs to 
the three-dimensional space range, said confirming unit (301) comparing a corrected position obtained by 
correcting a measurement end position L2 of said user station (1) positioned by said positioning unit (301) 
with at least one three-dimensional space range received by said receiving unit (304) to confirm that said user 
station (1) belongs to the three-dimensional space range. 

24. A user station (1) In a system (200) delivering infonnatlon to said user station (1 ) comprising: 

a positioning unit (301) for positioning a measurement start position LI , a measurement end position 1.2 and 
movement infomriation including a direction of movement and a quantity of movement of said user station (1) ; 
a transmitting unit (304) for transmitting a measurement start position LI positioned by said positioning unit 
(301) to said system's (200) side; 

a receiving unit (304) for receiving attribute Infonnatlon (C, R) on at least one three-dimensional space range 
predicted on said system's (200) side on the basis of the measurement start position LI ; 
a pre-reading process unit (308) for judging whether said user station (1) belongs to the three-dimensional 
space range on the basis of the attribute infomnation (C, R) and a self-predicted position (L1-a, Ll-b, Ll-c) 
predicted by said user station (1); and 

a confimning unit (310), when said pre-reading process unit (308) judges that said user station (1) belong to 
the three-dimensional space range, said confirming unit (310) comparing a corrected position obtained by 
correcting the measurement end position L2 with at least one received three-dimensional space range to 
confirm that said user station (1 ) belongs to the three-dimensional space range. 

25. The user station according to any one of claims 22 through 24, wherein said positioning unit (301 ) obtains position 
information using a global positioning system (200), and the direction of movement and the quantity of movement 
using an azimuth sensor (306) measuring an azimuth, a tilt sensor measuring a tilt angle from horizon and a gyro 
sensor (305) integrating data relating to tilt angles and out putting a result. 

26. The user station according to any one of claims 22 through 24, wherein said pre-reading process unit (308) judges 
whether a predicted position of said user station (1 ) belongs to a spherical range having movement information 
including the direction of movement and the quantity of movement as a center position C, and a range of the 
attribute Infomnation (C, R) as a radius R. 

27. A user station in a system (200) delivering information to said user station (1) comprising: 
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a positioning unit (301) for positioning a measurennent start position L1 , a measurement end position L2 and 
movement infonnation including a direction of movement and a quantity of movement of said user station (1) 
on two-dimensional planes; 

a transmitting unit (304) for transmitting a measurement start position L1 positioned by said positioning unit 
(301) to said system's (200) side; 

a receiving unit (304) for receiving attribute information (C, R) on at least one two-dimensional plane predicted 
on said system's (200) side with respect to the measurement start position L1 transmitted from said transm itting 
unit (304); 

a pre-reading process unit (308) forjudging whether said user station (1 ) belongs to the two-dimensional plane 
on the basis of the attribute infonnation (C, R) received by said receiving unit (304) and a self -predicted position 
(L1-a, Ll-b, L1-c) predicted by said user station (1) by calculating movement information positioned by said 
positioning unit (301); and 

a conf inming unit (301 ) for confirming that said user station (1 ) belongs to at least one two-dimensional plane 
received by said receiving unit (304) on the basis of a result of judgement by said pre-reading process unit 
(308). 

An infonnation providing service system (200) delivering information to a user station (1) comprising: 

a dated3ase (1 9c) for holding a plurality of balloon data elements in which each of plural pieces of push delivery 
space range information is related with each piece of delivery information Including various information or 

service information to be provided in the push delivery space ranges; and 

a transmitting unit (304) for transmitting at least one of the plural pieces of push delivery space range infor- 
mation on the basis of position infonnation transmitted from said user station (1). 

A user station (1 ) receiving information from a delivering system (200) delivering information comprising: 

a recording unit (303) for recording plural pieces of push delivery space range information received from said 
delivering system (200) on the basis of position infonnation on said user station (1); and 
a control unit (302) for requesting said delivering system (200) for delivery when detecting that said user station 
(1) is present in a three-dimensional space indicated by the push delivery space range information. 

A method for providing a virtual three-dimensional space in an infonnation providing service system (200) which 
relates virtual three-dimensional space information corresponding to a real three-dimensional space with provided 
infonnation or relating information of the provided infonnation of a first user, store them, and provides infonnation 
relating to position infonnation on a second user who desires to be provided information to said second user, said 
method comprising the steps of: 

dividing beforehand the virtual three-dimensional space infonnation into plural pieces of virtual three-dimen- 
sional space information; 

selecting at least one virtual three-dimensional space corresponding to a real three-dimensional space desired 
by said first user who desires to provide infonnation from among the plural pieces of divided virtual three- 
dimensional space information; and 

presenting a charge corresponding to a selected virtual three-dimensional space. 
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2 


A/X/3/1 


HOSPITAL (SURGERY) 
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4 
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6 
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FIG. 11 
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